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TRANSLATION FROM ARABIC ORIGINAL 



MINISTRY Of ECONOMY & TRADE 
DIRECTORATE GENERAL OF ECONOMY & TRADE 
INTELLECTUAL PROPERTY PROTECTION SERVICE 

ORDER NO. 2S1/1/AT FOR GRANT OF A PATENT 

The Minister of Economy and Trade; 

In pursuance of decree No. 4 dated December 4, 1998 (forming the government) 

in pursuance of Decree No. 6821 dated December 28, 1973, relating to the organization of the 
Ministry of Economy & Trade, Industry & Petroleum. 

In pursuance of Order No. 2385 issued on January 17, 1924 and its amendments, relating to 
protection of Commercial and Industrial Property, as well as Article 14 thereof. 

In pursuance of Order No. 152 issued on July 16, 1939 (Application of Paris Convention 
Agreement for the Protection of Industrial Property dated March 20, 1 883) 

In accordance with the application submitted on January 12, 2000, by Messrs. Saba & Co., 
residing at Beinjt, acting in their capacity in the name and for the account of Bayer 
Corporation. 

In accordance with Proces Verbal relating to the receipt of the said application, prepared by the 
Head of Intellectual Property Protection Service on January 12, 2000. 

In accordance with the suggestion of the Director General of Economy & Trade 

DECREES THE FOLLOWING 

ARTICLE 1: . „ , • 

Bayer Corporation.. Whose Head Office is at 100 Bayer Road, Pittsburgh, Pennsylvania, 
U.S.A., is granted a patent of invention relating to "Process for preparing carboxyaryt 
substituted diphenyl ureas as raf kinase inhibitors" for a period of fifteen years, 
commencing from the date of filing the application on January 12, 2000 and registered unde^^ 
No 6124 claiming Convention Priority based on the corresponding US Serial Nos. 60/1 15.877, 
09/257.266 and 09/425.228 dated January 13. Febniary 25 and October 22, 1999 respectively. 

ARTICLE 2' 

The Holder of this certificate is entitled to all rights an obligations stipulated in the 
abovementioned Order No. 2385 and its amendments, with the observance of the provisions of 
Article 14 thereof, which stipulates that this patent has been granted without any guarantee as 
to the genuineness merit or novelty of the said invention, or as to the fidelity or accuracy of the 
description thereof. 

ARTICLES: . ^ 

This Decree shall be published in the Official Gazette and sen/ed upon the party concerned. 

Beinit May 4, 2000 Minister of Economy & Trade 

Sign & Seal 



PATENT REQUIREMENTS AFTER REGISTRATION IN LEBANON 
FROM LAW OF JANUARY 17, 1924 



Article 45 : If the patentee fails to pay the fee before the 

commencement of each of the years of the duration of his patent 
he forfeits his rights to- the patent. He shall, however, be 
granted a six months' interval to pay, in which case an additional 
fee of LL.4.50 shall have to be paid. 

Article 46: Likewise, a patentee shall forfeit his rights: 

a) If he introduces into Lebanon,, from foreign sources, objects 

similar to these guaranteed by his patent, provided due 
observation is made of contradictory international 
conventions applicable to Lebanon. 

b) If he fails, within two years, to put his invention into 

practice; exception being made if he proves that direct 
offers were made to industrialists capable of utilizing 
his invention, and that he did not refuse, without cause, 
the licensing applications to realize it under reasonable 
conditions. 

Article 47: Special provisions will subsequently be issued to 
regulate the conditions of international protection of patents 
in Lebanese territory. 
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CD-Carboxyaryl substituted diphenyi ureas as raf kinase inhibitors 

10 Cross-Reference to Related ^pp^icatiQ^s 

. This is a continuation-in-part of Serial No. 09/257,266 filed February 25, 1999 and a 
continuation-in-part of Serial No. 60/115,877 filed Januar/ 13, 1999. 

Field of the Invention 

15 This invention relates to the use of a group of aryl ureas in treating raf mediated diseases, and 
pharmaceutical compositions for use in such therapy. 

Background of the Ipvention 

The p21™ oncogene is a major contributor to the development and progression of human 
20 solid cancers and is mutated in 30% of all human, cancers (Bolton et al. Ann. Rep. Med. 
Chem. 1994, 29, 165-74; Bos. Cancer Res. 1989, 49, 4682-9). In its normal, unmutated form, 
the ras protein is a key element of the signal transduction cascade directed by growth factor 
receptors in almost all tissues (Avruch et al. Trends Biochem. Sci. 1994, 19. 279-83). 
Biochemically, ras is a guanine nucleotide binding protein, and cycling between a GTP- 
25 bound activated and a GDP-bound restirig form is strictly controlled by ras' endogenous 
GTPase activity and other regulatory proteins. In the ras mutants in cancer cells, the 
endogenous GTPase activity is alleviated and, therefore, the protein delivers constituti\e 
growth signals to downstream effectors such as the enzyme raf kinase. This leads to the 
cancerous growth of the cells which cany these mutants (Magnuson et al. Semii). Cancer 
30 Biol. 1994, 5, 247-53). It has been shown that inhibiting the effect of active ras by inhibiting 
the raf kinase signaling pathway by administration of deactivating antibodies to raf kinase or 
by co-expression of dominant negative raf kinase or dominant negative MEK. the subsiruii: of 
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raf kinase, leads to the reversion of transformed c6lls to the normal growth phenotype (see: 
Daum et al. Trends Biochem. Sci. 1994, 19, 474-80; Fridman et al. Biol. Chem. 1994, 269, 
30105-8. Kolch et al. {Nature 1991, 349, 426-28) have further indicated that inhibition of raf 
expression by antisense RNA blocks cell proliferation in membrane-associated oncogenes. 
Similarly, inhibition of raf kinase (by antisense oligodeoxynucleotides) has been correlated in 
vitro and in vivo with inhibition of the growth of a variety of human tumor types (Monia et 
al, Nat. Med. 1996, 2, 668-75). 

Summary of the Invention 

The present invention provides compounds which are inhibitors of the enzyme raf kinase. 
Since the enzyme is a downstream effector of p21"', the inhibitors are useful in 
pharmaceutical compositions for hiimari or veterinary use where inhibition of the raf kinase 
pathway is indicated, e.g., in the treatment of tumors and/or cancerous cell growth mediated 
by raf kinase. In particular, the compounds axe useful in the treatment of human or animal 
solid cancers, e.g., murine cancer, since the progression of these cancers is dependent upon 
the ras protein signal transduction cascade and therefore susceptible to treatment by 
mtemiption of the cascade, i.e., by inhibiting raf kinase. Accordingly, the compounds of the 
invention are useful in treating cancers, including solid cancers, such as, for example, 
carcinomas (e.g., of the lungs, pancreas, thyroid, bladder or colon), myeloid disorders (e.g., 
myeloid leukemia) or adenomas (e.g., villous colon adenoma). 

The present invention therefore provides compounds generally described as aryl ureas, 
including both aryl and heteroaryl analogues, which inhibit the raf kinase pathway. The 
invention also provides a method for treating a raf mediated disease state in humans or 
mammals. Thus, the invention is directed to compounds which inhibit the enzyme raf kinase 
and also compounds, compositions and methods for the treatment of cancerous cell growth 
mediated by raf kinase wherein a compound of Formula I is administered or pharmaceutically 
acceptable salt thereof. 

A - D - B (I) 



In formula I. D is -NH-C(0)-NfH-, 



A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L' \ . 
where L is a 5 or 6 raembered cyclic structure bound directly to D, L' comprises a 
substituted cyclic moiety having at least 5 members, M is a bridging group having at least 
one atom, q is an integer of from 1-3; and each cychc structure of L and L' contains 0-4 
members of the group consisting of nitrogen, oxygen and sulfur, and 

B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to . 
30 carbon atoms with, at least one 6-member cyclic structure bound directly to D containing 
0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherein L' is substituted by at least one substituent selected from the group consisting 
of -SOjRx, -C(0)Rx and -C(NRy) R^, 

Ry is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and 0 and optionally halosubstituted, up to per 
halo, 

Rz is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and 0 and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and O and are optionally substituted by halogen; 

Rx is Ri or NRaRb where and Rb are 

a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and 0 and optionally substituted by halogen, hydroxy and 
carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and 0 and are optionally substituted by halogen, or 

-0Si(Rf)3 where R|- is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing' heteroatoms selected from N, S and O and optionally substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 
optionally contain heteroatoms selected from N, S and 0 and are optionally substituted by 
halogen; or 
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b) Ra and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and 0, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and 0 substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N. 
S and 0 and are optionally substimied by halogen; or 

c) one of Ra or Rt is -C(0)-, a Ci -Cs divalent alkylene group or a substituted C , - 
Cj divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
members, wherein the substituents of the substituted C-Cj divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 
to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and 0 and are 
optionally substituted by, halogen; 

where B is substituted, L is substituted or L' is additionally substituted, the 
substituents are selected from the group consisting of halogen, up to per-halo, and Wn. where 
n is 0-3; 

wherein each W is independently selected from the group consisting of -CN. -CO:R , 
-CCONR'r', -C(0)-R\ -NO:, -OR', -SR\ -NR'r\ -NR'C(0)0R\ .NR'C(0)R\ -Q-Ar, and 
carbon based moieties of up- to 24 carbon atoms, optionally containing heteroatoms selected 
from N, S and O and optionally substituted by one or more substituents independently 
selected from the group consisting of -CN, -C02K\ -C(0)R\ -C(0)NR'r\ -0R\ -SK\ - 
NR'r", -NO2, -NR'C(0).R\ -NR'C(0)0R' and halogen up to per-halo; with each R 
independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
containing heteroatoms selected from N, S and 0 and optionally substituted by halogen. 

wherein Q is -0-, -S-. -N(R')-, -(CH^).-, -C(0)-, -CH(OH)-, -(CH:)„0-, -(CH:)„,S-, 
-(CH:).N(R')-, -0(CH2)m- CHX'-, -CX'r. -S-CCH^W and -N(R')(CH:W, where m= 1-3, 
and X' is halogen; and 

Ar is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 

up to per-halo, and opiionally substituted by Zm, wherein nl is 0 to 3 and each Z is 
independently selected from the group consisting of -CN, -CO.^R'. -C{0)R . -C(OiNR R . - 
NO^, -or". - SR' -NR' R'. -NR'C{0)0R^ -NR'C(0)R\ and a carbon based ,moiei> of up 10 



.4 carbon atoms, optionally containing heteroatoms selected firotn N, S and 0 and optionally 
substituted by one or more substituents selected from the group consistmg of -CN, -CO^R . - 
COK\ -C(0)NR^R\ -0R\ -SR\ -NO:, -NR^R\ -NR^C(0)R^ and -NR'C(0)0R . with R' as 
defined above. 

In formula I, suitable hetaryl groups include, but are not limited to. 5-12 carbon-atom 
aromatic rings or ring systems containing 1-3 rings, at least one of which is aromatic, in 
which one or more, e.g., 1-4 carbon atoms in one or more of the rings can be replaced by 
oxygen nitrogen or sulftir atoms. Each ring typically has 3-7 atoms. For example, B can be 
2- or 3-furyl, 2- or 3-thienyl. 2- or 4-triazinyl, 1-. 2- or S-pyirolyl, 1-. 2-, 4- or S-imidazolyl, 
1. 3. 4- or 5-pyrazolyl, 2-. 4- or 5-oxazQlyl. 3-, 4- or S^soxazolyl, 2-. 4- or 5-thmzolyl, 3-, 
4-'or 's-isothiazolyl. 2-, 3- or 4.pyridyl, 2-. 4, 5- or 6-pyrimidinyl, 1.2,3.triazol-l-. -4- or -5- 
yl n4-tria20l-l-. -3- or -5-yl, 1- or 5-tetrazolyl, l,2,3-oxadiazol-4- or -5-yl, 1,2,4- 
oxadia^ol-3- or -5-yl, l,3,4-thiadiazol-2. or -5-yl, l,2,4.oxadiazol-3. or -5-yl, 1,3.4- 
thiadiazol-2- or -5-yl. 1.3,4-thiadiazol-3- or -5-yl, l,2,3-thiadiazol-4- or -5-yl, 2-. 3-, 4-. 5- 
or 6-'H-thiopvranyl, 2-. 3- or 4-4H-thiopyranyl. 3- or 4-p>Tidazinyl, pyrazinyl, 2-, 3-, 4-, 5-. 
6- or T-benzofuryl, 2-, 3-, 4-, 5-, 6- or 7-benzothienyl. 1-. 2-. 3-. 4-. 5-, 6- or 7-indolyl. 1-. 2-. 
4- or 5-benzimidazoIyl. 1-. 3-. 4-, 5-. 6- or 7-benzopyrazolyl. 2-. 4-, 5-, 6- or 7-benzoxazolyl, 
3. 4- 5- 6- or 7-benzisoxazolyl, 1-, 3-, 4-. 5-. 6- or 7-benzothiazolyl, 2-. 4-, 5-, 6- or 7- 
. bJnzi^othiazolyl, 2-, 4-, 5-. 6- or 7-benz.I.3-oxadiazolyl, 2-. 3-. 4-. 5-, 6. 7- or 8-quinolinyl, 
1 3. 4. 5- 6- 7-, 8- isoquinolinyl, 1-, 2-., 3-, 4- or 9.carbazolyl. 1-, 2-. 3-,.4-, >, 6-, 7-. 8- 
or 9-lcridinyl or 2-, 4-. 5-, 6-, 7- or 8-quinazolinyl. or additionally optionally, substituted 
' phenyl, 2- or'3-thienyl, 1.3,4-thiadiazolyl, 3-pyrryl, 3-pyrazolyl, 2-thiazolyl or 5-thiazolyl. 
etc For example, B can be 4-methyl-phenyl, 5-methyl.2.thienyl, 4-methyl-2-thienyl, 1- 
, methyl-3-pyrryl. l-methyl-3-pyrazolyl, 5-methyl-2-thiazolyl or 5-methyl-l,2,4.thiadiazol.2- 

Suitable alkyl groups and alkyl portions of groups, e.g., alkoxy. etc. throughout 
include methyl, ethyl, propyl, butyl, etc., including all straight-chain and branched isomers 
such as isopropyl, isobutyl, ^ec-butyl, rerr-butyl, etc. 

Suitable .ryl groups which do not contain heteroatoms include, for example, phenyl 
and I- and 2-naphthyL 



The term "cvcloalkvl". as used herein, refers to cyclic structures with or without alkyl 
substituents such that, for example, "C. cycloalkyl" includes methyl substituted cyclopropyl 
groups as well as cyclobutyl groups. ^ term "cycloalkyl", as used herem also mcludes 
saturated heterocyclic groups. 

Suitable halogen groups include F, CI. Br, and/or I. from one to per-substitution (i.e. 
all H atoms on a group replaced by a halogen atom) being possible where an alkyl group is 
substituted by halogen, mixed substitution of halogen atom types also being possible on a 
given moiety. ■ 

The invention also relates to compounds per 5e, of formula I. 

The presem invention is also directed to pharmaceutically acceptable salts of formula 1. 
Suitable pharmaceutically acceptable salts are well known to those skilled in the art and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hydrobrom.c 
acid sulfuric acid, phosphoric acid, methanesulphonic acid, trifluoromethanesulfomc ac.d, 
benzenesulfonic acid, p-toluenesulfonic acid, l-naphthalenesulfonic acd, 2- 
naphthalenesulfonic add, acetic acid, trifluoroacetic acid, malic acid, tartaric.acid, cunc acid, 
lactic acid, oxalic acid, succinic acid, fumaric acid, maleic acid, benzoic acid, salicyUc acid, 
phenylacetic acid, and mandelic acid. In addition, pharmaceutically acceptable salts mclude 
acid salts of inorganic bases, such as salts containing alkaline cations (e.g.. Li* Na or K ), 
alkaline earth cations (e.g., Mg*^ . Ca*^ or Ba*^), the ammonium cation, as well as acid salts 
of organic bases, including aliphatic and aromatic substituted ammonium, and quaternary 
ammonium cations, such, as those arising from protonation or peralkylation of triethylamme, 
iV/Z-diethylamine. //.//-dicyclohexylamine. lysine, pyridine, MN-dimethylaminopyndme 
(DMAP), l,4-diazabiclo[2.2.2]octane (DABCO). l,5-diazabicyclo[4.3.0]non-5-ene (DBN) 
and 1 ,8-diazabicyclo[5 .4.0]undec-7-ene (DBU). 

A number of the compounds of Formula I possess asymmetric carbons and can therefor exist 
in racemic and optically active forms. Methods of separation of enantiomeric and- 
diastereomeric mixtures are well known to one skilled in the art. The present iavent.an 
. encompasses any isolated racemic or optically active fot^ of compounds described in 
Formula I which possess raf inhibitoi7 activity. . 



GeneraLPlsmratlve Methods 

hp nreoared by the use of known chemical reactions and 
compounds — ial. av.UM=. N.en..=ss. 



which follows. 



^^^^ ^ ,,„„,«adi«e, or a borohydnd. 

Pt. and Hi or a hydndc transfer ag=n, „.„„ irv (1985)) Nltroaryls may 

,K,a.d.r.H.*o...«o„M..o.;Acad^^.^^^^^^ 
also b= directly reduced using a strong hydride source, such 

PubUshers: New York (1989)). 



ArN02 



H2 / catalyst _ 
(eg. Ni, Pd, Pt) \^ 



\ M(0) .y ^ 

(eg. Fe, Sn, Ca) 
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Scheme 1 Reduction of Nitroaryls to Aryl Amines 

. f„™^ by dectrophilic aromatic nitration using HNO,. or an 

nitroao'ls substituted with 
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potential leaving groups (e.g. F, CI, Br, etc.) may undergo substitution reactions on treatment 
with nucleophiles, such as thiolate (exemplified in Scheme II) or phenoxide. Nitroaryis may 
also undergo Ullman-type coupling reactions (Scheme II). 



1 

O2N.. 

C V-SH 



ArSH 



base \^ 

, O2N, 

Br-Ar 2 



P^.-'-^^y CuO / base 
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Scheme II Selected Nucleophilic Aromatic Substitution using Nitroaryis 

Nitroaryis may also undergo transition metal mediated cross coupling reactions. For 
example, nitroaryl electrophiles, such as nitroaryl bromides, iodides or triflates, undergo 
palladium mediated cross coupling reactions with aryl nucleophiles, such as arylboronic acids 
(Suzuki reactions, exemplified below), aryltins (StiUe reactions) or arylzincs (Negishi 
reaction), to afford the biaryl (5). 



R 



ArB(0R')2 °2N\r-^ 
<=J Pd(0) R-^^ 



Either nitroaryis or anilines may be converted into the corresponding arenesulfonyl chloride 
(7) on treatment with chlorosulfonic acid. Reaction of the sulfonyl chloride with' a. fluoride 
source, such as KF then affords sulfonyl fluoride (8). Reaction of sulfonyl fluoride 8 with 
trimethylsily] trifluoromethane in the presence of a fluoride source, such as 
tris(dimethylamino)suIfomum difluorotrimethylsiliconate (TASF) leads to the corresponding 
trifluoromethylsulfone (9). Alternatively, sulfonyl chloride 7 may be reduced to the 
arenethioi (10), for example with zinc amalgum. Reaction of thiol 10 with CHCIF: in the 



presence of base gives the difluoromethyl mercaptam (11), which may be oxidized to the 
sulfone.02) with any of a variety of oxidants, including CrOs-acetic anhydride (Sedova et al. 
Zh. Org. Khim. 1970, 6, (568). 




|[o, 
S02CHF2 




5 Scheme III Selected Methods of Fluorinated Aryl Sulfone Synthesis 

As shown in Scheme IV, non-symmetrical urea formation may involve reaction of an aryl 
isocyanate (14) with an aryl amine (13). The heteroaryl isocyanate may be synthesized from 
a heteroaryl amine by treatment with phosgene or a phosgene equivalent, such as 
trichloromethyl chloiro formate (diphosgene), bis(trichloromethyl) carbonate (triphosgene), or 
10 M//'-carbonyldiimida2ole (CDI). The isocyanate may also be derived from a heterocyclic 
carboxylic acid derivative, such as an ester, an acid halide or an anhydride by a Curtius-type 
rearrangement. Thus, reaction of acid derivative 16 with an azide source, followed b> 
rearrangement affords the isocyanate. The corresponding carboxylic acid (17) may ulso be 

9 



subjected to Cortius-type rearrangements using diphenylphosphoryi azide (DPPA) or a 
similar reagent. 

Ar^-NHz 13 
COCI2 



H2N-Ar^ , 9\ , 

Ar^-NCO — ^-N^N'^^ 

H H 



U 

Nj-^ ^^DPPA 

O o 
Ar^^X Ar^^OH 
16 17 
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Scheme IV Selected Methods of Non-Symmetrical Urea Formation 

5 Finally, ureas may be further manipulated using methods familiar to those skilled in the art. 

The invention also includes pharmaceutical compositions including a compound of Formula 
1, and a physiologically acceptable carrier. 

10 ■ The compounds may be administered orally, topically, parenterally. by inhalation or spray or 
rectally in dosage unit formulations. The term 'administration by iiyection' includes 
intravenous, intramuscular, subcutaneous and parenteral injections, as well as use of infusion 

■ techniques. One or more compounds may be present in association with one or more non- 
toxic pharmaceutically acceptable carriers and if desired other active ingredients. 

■ Compositions intended for oral use may be prepared according to any suitable method known 
to the art for the manufacture of pharmaceutical compositions. Such compositions may 
contain one or more agents selected from the group consisting of diluents, sweetening agents, 
flavoring agents, coloring agents and preserving agents In order to provide palatable, 

,0 preparations. Tablets contain the active ingredient in admixture with non-tox.c . 
pharmaceuticallv acceptable excipients which are suitable for the manufacture of tablets. 
These excipients may be, for example, inert diluents, such as calaum carbonate, sodium 
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, ■ ,,„.nMte or sodium phosphate; granulating and disimegrating 
carbonat. lactos. calcun, phospha.^ or .0^ P P ^^^^^^^ 

s.„atc, stcarrc actd or talc. The '^""^ " J .^..^ointestinal tract and thereby 

be prepared in solid, rapidly released foim. 

V be oresented as hard gelatin capsules wherein the active 
Formulations for oral use may also be presented S ^^^^^^ 

Lte^or an oil ntedium, rorexantplepeanu. oiUi,uid paramn or ohve on. 

.ions contain the acUve materials in adtnixture with excipients suitable for 
A,u=ous suspenstons contatn ^^^^^^ 

sodium carboxymethylcelluiose, mc i y .i«„<.„ina or wetting agents 



sucrose or saccharin. 



30 
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and suspending agents are exemplified by those already mentioned above. Additional 
excipients, for example, sweetening, flavoring and coloring agents, may also be present. 

The compounds may also be in the form of non-aqneous liquid formulations, e.g., oUy 
suspensions which may be formulated by suspending the active ingredients in a vegetable oil, 
for example arachis oil, olive oil. sesame oil or peanut oil, or in a mineral oil such as liquid 
paraffin The oily suspensions may contain a thickening agent, for example beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavonng 
agents may be added to provide palatable oral preparations. These compositions may be 
preserved by the addition of an anti-oxidant such as ascorbic acid. 

Pharmaceutical compositions of the invention may also be in the fonn of oil-m-water 
emulsions. The oily phase may be a vegetable oil,.for example olive oil or arachis oil, or a 
mineral oil. for example liquid paraffin or mixhires of these. Suitable emulsifying agents 
may be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally- 
occurring phosphatides, for example soy bean, lecithin, and esters or partial esters derived 
from fatty acids and hexitol anhydrides, for example sorbitan monooleate. and condensation 
products of the said partial esters with ethylene oxide, for example polyoxyethylene sorbitan 
monooleate. The emulsions may also contain sweetening and flavoring agents. 

Syrups and elixirs may be formulated with • sweetening agents, for example glycerol, 
propylene glycol, sorbitol or sucrose. Such foimulations may also contain a demulcent, a 
preservative and flavoring and coloring agents. 

The compounds may also be administered in the form of suppositories for rectal 
administration of the drug. These compositions can be prepared by mixing the drug with a 
suitable non-irritating excipient which is solid at ordinary temperatures but liquid at the rectal 
temperature and will therefore melt in the rectum to release the dnig. Such materials include 
cocoa butter and polyethylene glycols. 

For all regimens of use disclosed herein for compounds of Formula I, the daily oral dosage 
regimen will preferably be from 0.01 to 200 mg/Kg of total body weight. The daily dosage 
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. ■ ■ h™ mcludmg intravenous, intramuscular, subcutaneous and 

^^enterai ut,==.-ons, ^„ b= ftotn 0,0i to 

-^'^^°^"'='";7''.rrdI.y.opioaiLas=re^ntewi,,pr=feraMybetro,nO.> 

preferably b. ftom 0.0UO 10 mg/Ks of total body weight. 

■ bv those skilled in tlte art that the particular method of administration 
I, .iU be apprecated by tho. ^^^^^ ^^^^^^^ 

will depend on a vanety of factors, all of whtc 

„ics. "--r-n^r:"— acti.. of .he 

fo, a given pattent depends on a vanety „f administration, 

.ompoundadministered,age,bod.w.igh.healt.sex * ^^^^^^^^ 

r ..t;nn etc It Will be further appreciated by one skillea mm 

depend upon a vanety of f^to^ dieUime of administration, tout, of administratton, 

hereby incorporated by reference, 8 ^ 09/257,266 filed February 

.5 filed January 13, 1999 and non-provistonalapphcattonSenal No. 0 



25, 1999. 



30 



. ^, can b. ;:;:::t:::::^nh.^^^^^^ can . 
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are for illustrative purposes onl 
the invention in any way 



dy and are not intended, nor should they be construed to limit 



RXAMPU? 

5 All reactions^re perfbnned in Jaxne:dried^„o^^ 

iieTu^e oVdry argon or dry nitrogen, and were stirred magnetically unless other..se 
indicated. Sensitive liquids and solutions were transferred via syringe or cannula, and 
introduced into reaction vessels, through rubber septa. Unless othenvisa stated, the term 
•concentration under reduced pressure' refers to use of a Buchi rotary evaporator at 

,0 approximately 15 mmHg. Unless otherwise stated, the term 'under high vacuum' refers to a 
vacuumof0.4-I.O mmHg. 

Al, .cmper^tures are repo^d u.co.ec,ed in degrees Celsius ("C). Unless otherwise 
indicated, all parts and percentages are by weight. 

" commercial grade reagents and solvents were used without further puriftcation^ N- 
cyclohexyl-W-(methylpolystyr=ne)carbcdnmide was purchased from Cataochem- 
Ncvabiochem Corp. 3-,e«-Bu.ylaniline, 5-,e«-bu,yl.2.methoxyaniline. 4.bror„o-.- 
(trifluoromethynamlinc, 4-chloro-3-(.rifluorome.hyI)aniline 2-methoxy- - 

.„ (trifluoromethyD^iline, 4-,e„-butyl.2-,utroaniUne, B-antino-I-naphthol ethy - 
isocyanatobenzoate, V-acetyl-4-chloro.2-meth=xy-5.(trifluorome,hyl)amhne and 4<hlorc-3. 
(^fluoromethyDphenyl Isocyanate we„ purchased , a.d used without pun cafo.. 

Syntheses of 3-amino-2-methoxy,uinolin= (E. Cho et ^. WO 98.00402; A. Cord, e ai. EP, 
542 609- IBID Btoorg. Med. Chem.. 3, 1995, 129). 4-(3-carbamoylphenoxy)-l-n,trob.n.ene 
, (K 'Bta:a r^..^ 79, ,959. m: a». A,..r. S,. ,959. U761b,. 3.,«- 

■ utylphenyl ispcyanate (0. Rol. et al. DE 2,436,10S, and 2.methoxy-> 
, Jfluoromethy„ph=ny, isocyanate (K. Inu.ai et al. J? 42,025.067; WD Ko^o K.,^ 
Zasshi 70, 1967, 491) have previotisly been described. 

30 Thin-layer cht^matography (TLC) was perfonned using Whatman' pre-coated giass-bac.ed 
.,ica ..e. 60A F-254 250 ,m plates. Visualizanon of plates was effeCed by one or .ore o 
„e fo^otving techniques: (a, ultraviolet illumtnatton. (b) exposure to iodme vapor. 



of*. p,a« i. a .0% solution of phosphomolyb* add >n .manol followed by 
X d, 1— of PU,= . a ceHu. sulfas .o,u.on followed by bea», an.o, 
; lLo„ of .be p.a.e ,n . a* «h™. ».*n of .«bcny.y* 
LLed by beating. Colun. — grapby (fla.b ohromalograpby) was perfonned ustng 

5 230-400 mesha£Sci«ice*ji^^^^ gel. " " 

Melting potnts (ntp) were detennined using a Tbo^Hocver .elting point apparatus „r^ 
Le P66 automated ntelting point apparatus and are uncorrected Founer transfo^ 
"1 spectra were obtained using a Mattson .0.0- Oalaxy Se.es ' 
Proton CH) nuclear magnebc resonance (NMR) spectra were tneastned wttb a Gene. 
hZc OK-Onrega 300 (300 MH. spect^nteter wltb el.er Me.S, . 0.0^ ^es.d. 
. , . /rwrh S 7 ^6- MeOH 5 3.30; DMSO 5 2.49) as standard. Carbon ( C) 

rsoWen.(CDCl,a.^O;MeOO..M.ADMSO-d.a39.5,asstanda.Lowreso^^^^^ 

, Jass scec» (MS) and high resolution ntass spectra (HRMS) were either obtamed as elec^n 
:7J^rrspec.ratsf3s.aton,bo,nbardnten.(.AB)ntassspectra. Electron unpact 

ri spe^^(EI MS) were obtained with a HewleU Packard 5989A mass spectrometer 

:;:dI a VacltricsOesorp.ionChe.ca,foni.a.ion Probe for 

^ • . • H ,t 950 »C Electron impact ionization was performed with 

T::Z^ :Z^^ vLn.f fas. .om bombardment were obtained .utg a 
nrep.l-Hspec_Cbemic.ioni.a.onmassspec.ra(aMS,^^^^^^^^ 

usin. a Hewlett Packatd MS-Engine (5989A) wid, methane or — ^. " 

n , „ to 2 5X10- tort) The dir«t insertion desorption chemical iomzatton pCl) probe 

(IxlO torr to 2.5x10 tot). ^, ;0 ^« al, 

(Vaccumetrics, Inc., was -P'^^"^ _ ^„ ,„.30O amu a. 2 

- °'t^i:tc — ^^^^^^^^^ BS-MS) were obt^ned ustng a 

H^^^IIaTl 0 HPLC e uipped with a „ pumP. ^ -ble wavelength 

1 a C.IS column, and a Pinnigan LCQ ion trap mass spec,rotne.er wi* e.e„ 
3, Spectraweresca.ed.omUO.SOO 

„e number of tons in the source. Gas chromatography - .on selecttve mass spectra 



were oWne. w,* a H=w>e.. Pac.^ 5890 —graph ^ ^^^\ 

„e« s«,co„e colu-nn 10.33 coating; 25 . x 0. o.) and a Hew.e,. PacUrd .9. 

. - 70 pV^ Elemental analyses are conducted by 

Mass Selective Detector (ionization energy 70 eV). Elemental 

Robertson Microlit Labs, Madison NJ. 

compounds displayed NMR .pcc.a, LRMS a^d ei*er e.en:»r.a. analysis or HRMS 
consistent with assigned structures. 
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List of Abbreviations and Acronyms: 

AcOH acetic acid 

anh anhydrous 

atm atmosphere(s) 

BOC ;err-butoxycarbonyl 

CDl i,i'.carbonyldiimidazole 

cone concentrated 

d <iay(s) 

dec decomposition 

DMAC MN-dimethylacetamide 

' DMPU l,3-dimethyl-3,4,5,6-tetrahydro-2(lH)-pyrimidinone 

DMF Mi^-dimethylformamide 

DMSO dimethylsulfoxide 

DPPA diphenylphosphoryl azide 

EDCI i-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

EtOAc ethyl acetate 

£tOH ethanol (100%) 

EtjO diethyl ether 

EtjM triethylamine 

h hour(s) 

HOBT i-hydroxybenzotriazole 

,?i-CPBA 3-chloroperoxybenzoic acid 

MeOH methanol 

pet. ether petroleum ether (boiling range 30-60 °C) 



temp. temperature 

THF tetrahydrofuran 

TFA trifluoroAcOH 

Tf trifluoromethanesulfonyl 

A. General Methods for Synthesis of Substituted Anilines 

Al. General Method for Aryl Amine Formation via Ether Formation 

Followed by Ester Saponification, Curtius Rearrangement, and 
Carbamate Deprotection. Synthesis of 2-Amino-3-raethoxynaphthalene. 




Step 1. Methyl 3-methoxy-2-naphthoate 

A slurry of methyl 3-hydroxy.2-naphthoate (10.1 g. 50.1 mmol) and K2CO3 (7.96 g, 57.6. 
mmol) in DMF (200 mL) was stirred at room temp, for 15 min.. then treated with 
iodomethane (3.43 mL, 55.1 mmol). The mixture was allowed to stir at room temp, 
overnight, then was treated with water (200 mL). The resulting mixture was extracted with 
EtOAc (2 X 200 mL). The combined organic layers were washed with a saturated NaCl 
solution (100 mL), dried (MgS04), concentrated under reduced pressure (approximately O.4 
ramHg overnight) to give methyl 3-methoxy-2-naphthoate as an amber oil (10.30 g): 'H- 
NMR (DMSO-d,) 5 2.70 (s, 3H), 2.85 (s, 3H), 7.38 (app t, ^8.09 Hz, IH), 7.44 (s, IH), 7.53 
■ (app t,>8.09 Hz, IH), 7.84 (d, >8.09 Hz, IH), 7.90 (s, 1H),..8..21 (s, IH). 




Step 2. 3-Methoxy-2-naphthoic acid 

A solution of methyl 3-methoxy-2-naphthoate (6.28 g, 29.10 mmol) and water (10 mL) in 
MeOH (100 mL) at room temp, was treated with a 1 N NaOH solution (33,4 mL. 33.4 mmol). 
The mixture was heated at the reflux temp, for 3 h, cooled to room temp.: and made acidic 
with a 10% citric acid solution. The resulting solution was extracted with EtOAc i2 x 100 
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^, The combined organic layers were washed wi* a « NaCl soluncn, dned 
(MgSO.) and concentred under reduced pressure. The residue was »rurared w,,h hexane 
L„ washed several toes with hexane .0 give 3.n,«hoxy-2-naphd,oic acid as a w 
(5 40 . 92%): 'H-NMR (DMSO-d,) 5 3.88 (s, 3H). 7.34-7.41 (m, 2H). 7.49-7.54 (m, IH), 
7 83 (d >8.09 HZ. IH), 7.91 (d, /=S.09 IH), 8,19 (s, IH), 12.83 (br s, IH). 




ste»3 2-(iV-(Carbobeazyloxy)aim>io-3-methoiynaphthalei.e 
1 soludon or 3.n,e.hoxy-2-naphdrolc acd (3.36 g, 16.6 nunol) and (2.59 .L. 1 .6 
„»o,) m anh toluene (70 mL) was srirred a. room .emp. for ,15 min., *en treated w„h 
...iL ofDPP^ (5.12 g, 18.6 mmol, . toluene (10 m« pipette. l.e re«« ur 
was heated at 80 -C for 2 h. After cooling the nuxture .0 room temp.. b«,^l alcoho (.^ 
mL 20 nunol) was added v. syringe. The mixhare was then warmed .0 80 X ovennght. Th 
«„,ti„g mixn^e was cooled to room temp., ,ue„ched with a IC/. citric acd soM,o. ^ 
extracted with EtOAc (2 x lOO ml). The combined org^c layers were washed w,th a 
satt^ted NaCl solution, dried (MgSO.) and concentrated under reduced pressure. The 

.„idue was purified by column chromatography (14% ^'O^^^^^^^'^^yZ ^ 
(carbobenzyloxy)amiuo.3.memoxynaph<halen= as apaleyellow o,l (5 S. >« 
(DMSO-d.) a 3.89 (s. 3H,. 5.17 (s. 2H), 7.27-7.44 (m, 8H,, 7.72-7.75 (m, 2H). 8.20 (s. IH). 
■ 8.76 (s, IH). 
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Step 4. 2-Amino.3-metboxynaphthalene 

A sU of 2.<;.-(carbobenzyloxy)amino-3.methoxynaphthalene (5.0 g, 16.3 mmol, and ,0/, 
P^C (0.5 g) in EtOAc (70 mL) was maintained under a H. atm (balloon) at room temp^ 
olght. The resulting mixture was fltered through Celite» — ^ 
reduced pressure .0 gtve 2-amino-3-m=thoxynaphthalene as a pale p.n. powder ,..40 



85%): 'H-NMR (DMSO-d, 5 3.86 (s, 3H), 6.86 (s, 2H). 7.04-7.16 (m, 2H), 7.43 ;d, >8.0 
Hz, IH), 7.56 (d, J=8.0 Hz, IH); EI-MS mlz 173 (M*). 

^2 synthesis of co-Carbamyl AniUnes via Formation of a Carbamylpyridine 

Followed by Nucleophilic Coupling with an Aryl Amine. Synthesis of 4- 
(2-^-Methylcarbamyl-4-pyridyloxy)aniUne 
0 

Step la. synthesis of 4.chloro.N-methyl-2.pyridinecarboxamide via the Menisci 

reaction . , • ^ 

C.„«o.: ftis is ahi^ly ,po.=a.a>.v explosive .ac.io,. To ~, 

.«.i». (10.0 , in — ™a^.e P30 ^, a. „ - 
H,SO. (3 55 mL) to «n=ra.= an «o*=rm. To this nuxture was added H:0: (30/, M H O. 
n ° r ,.o« ^=SOWH.O (0.56 , .0 .ene.a,e a.o.e. exo*.:.. The .s.uns 
11" was s,i«d in .he d.. a. room .emp. for 1 h, men warmed sloWy over 4 h <o 4 C. 
. CI n, had subsided. ,he r.a«ion was healed a. 60 X for 16 h. The resnlun. 
' r^etrsolnlionwas diluted wirh H.O (700 mL) followed hy a ,0% NaOH solur.on 
^r^L, The resuUingmix»e was exacted with EtOAc (3 X 500 mL). The or,ant= 
l washed separately With a sabred Naa solu^on (3 X 1 50 mLM 

on,hined,driodCM.SO,andm,eredthrou^apadofsihca,=lwith.ea. 0^0^^^^ 
, resul,in,hrownoilwaspu.fiedhycolurnn=hroma,ography(^ad,ent^,^^50.^ 
.^etoS0.BtOAc.0..hexane,Theresu„o — 
give ,4.=hloro.N-nethyl-2-pyridin=carboxamtde (0.61 g, 5.3/.). TLC = 
hexane„V0.50-.'HNM.(CDCW 'IC 
7.96 ,br s. IH), S.2, (s, IH), 8.44 ,d, >5.1 H. 1 H); CI-MS 171 ((M.H) ). 
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S<ep Ih. S,n.hesis of 4-chloropyrldiae-Z.carb«.y> chloride HC, sal, via picoU»ie 
acid 



.^oihydrous DMF (6.0 mL) was slowly added to SOCh (180 mL) between 40= and 50 =C. 
The solution was stiired in that temperature range for 10 min. then picolinic acid (60.0 g, 487 
mmol) was added m portions over 30 min. The resulting solution was heated at 72 »C 
(vigorous SO2 evolution) for 16 h to generate a yellow solid precipitate. The resulting 
mixture was cooled to room temp., diluted with toluene (500 mL) and concentrated to 200 
mL. The toluene addition/concentration process was repeated twice. The resulting nearly 
dry residue was filtered and the solids were washed with toluene (2 x 200 mL) and dried 
under high vacuum for 4 h to afford 4-chloropyridine-2-carbonyl chloride HCl sah as a 
yellow-orange solid (92.0 g, 89%). • 

0 

l^N HCt 

Step 2. Synthesis of methyl 4-chloropyridme-2-carboxylate HCl salt 

Anh DMF (10.0 mL) was slowly added to SOGi (300 mL) at 40-48 «C. The solution was 
stined at that temp, range for 10 min., then picolinic acid (100 g. 812 mmol) was added over 
30 min. The resulting solution was heated at 72 "C (vigorous SO2 evolution) for 16 h to 
generate a yellow solid. The resulting mixture was cooled to room temp., diluted with 
toluene (500 mL) and concentrated to 200 mL. TTie toluene addition/concentration process 
was repeated twice. Ihc resulting nearly dry residue was filtered, and the solids were washed 
with toluene (50 mL) and dried under high vacuum for 4 hours to afford 4-chloropyridine-2- 
carbonyl chloride HCl salt as an off-white solid (27.2 g. 1.6%).. This material was set aside. 

. The red filtrate was added to MeOH (200 mL) at a rate which kept the internal temperature 
below 55 =C. The contents were stirred at room temp, for 45 min., cooled to 5 =C and treated 
with EtzO (200 mL) dropwise. The resulting solids were filtered, washed with Et^O (200 
mL) and dried under reduced pressure at 35 =C to provide methyl 4-chloropyridine.2- 
carboxylate HCl salt as a white soUd (110 g, 65%): mp 108-112 =C; .^H-NMR (DMSO-d.) 5 
3.88 (s, 3H); 7.82 (dd, 7=5.5, 2.2 Hz, IH); 8.08 (d, J=2.2 Hz, IH); 8.68 (d, 7=5.5 Hz, IH); 
10.68 (br s, IH); HPLC ES-MS m/z 172 ((M+H)*). 



0 

Step 3a. Sv„th.sU „,4-cbloro-^.me*y.-:-pyridta=carboxa.id. fron. a>..M 4- 
.M.ropyridlBe.2-carboxyla« / _ ^^^^^ 
of methyl 4-chloropyridme-2-caAoxylate HQ salt l.il.'J s. 
A susp=..on -*y J ^ ^ ^^^^^^.^^ ^^^^^^ ^ THF (. L, a, a rate 
, MCOH (75 mL) a, 0 C tr ^ ^^^^^^ ^ 3 

which m the ,^„aed in EtOAc (1 

8.85(brd,lH);CI-MSm/zl7l((M+Hr). 

Step3b. Synthesisof4.chloro«yl-2-pyridiaec^^^ 

ohioropyridine-2-carboayl chloride 
^ . . chloropyr ^^^^^ p^^^^,^ 

4.Chloropyridine.2.ca.bcnyl chlonde «^ ^^^^^^ ^^^^ ^,0 mL, at 0 «C. 

f « -) n M methvlamine solution in Ttif uuu nu-; oi 
,a m»«r. of a 2.0 M mcthy ^^^^^ ^^^^^^^ 

crystalline solid (4.95 g, 88%): mp 37-40 'C. ^ 

^vnthesis of 4-(2-(^-methy»carbamoy0.4.pyridyloxy)an.hne 
Step 4. Synthesis oi * v ^^.j 
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, . h The contents were treated with 4-chloro-N-methyl-:- 
room temp, for ' ' ^^ .^ ,,.0 mmol) and then heated at 

pyridinecarboxamxde (15.0 g, 87.y mmui; 

for 8 h. The nuxmre was cooled <o roo. ...p. and separated be^een E,OA 
1l, J a saturated NaO so.u^on (500 mL). The a,ueous phase was bac.-ex,.«ed w,th 
Ioa'oU). The co^hrned organic .a,ers were wa^hedw-thasaruratedKaOso.^^^^^^^ 

°To 0.r>.),Ld(N.SO.,and— redunderred.cedpress.re. There^^^^^^^ 

!e Led Ir reduced pres^uxe a. 35 -C for 3 h ro afford H2<N.^.^y^^^o,^ 
,^.,o.,an.,ineasah^.-hrownsoUdn.n,m):'H.^(DMSO^,^^ 
TbH) 5 17 (br s, 2H). 6.64, 6.S6 (AA'BB' ,uar.cr, >8.4 Hz. 4H), 7.06 (dd, J-S.5. 2. 
^. "33 (d, Ls HZ, m, S.44 (d, >5.5 HZ, .H), S.73 (br d. IH); HPLC BS-MS Wr 244 

r"""' Genera, Method for .he Synthesis of AnHlnes h, NuCeophiUc Arotnat. 

Addmon .Followed by NUroaren. R.duc«o.. Synthesis of 5-(4- 
Aminophenoxy)isoindollne-l,3-dione 




o 



sten 1 Synthesis of S-hydroxyisoindoline-l^-dione 

Ta ntlxture o amtnoniu» carbonate (5.2S . 54.9 n^ol) in cone. AcOH ,25 mL was 
:Wded4.hydro.yphtha:lcacld(5.0.27.45nt.ol,The.su,^ 

r:::::::r::-".-^ 

!: cooled .0 0 X and slowly acidified .0 pH 5 ush. a « HO solutron. The r«^a^ 
^ ™ collected by .traUon and ^-'^^^ -'^l 
^, hydroxyisoindoline-U-dione as a pale yellow powder as product (3.24 g, 
(DMSO-d*) 8 7.0O-7.03 (m, 2H), 7.56 (d, >9.3Hz, IH). 
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Step 2. Synthesis of 5-(4-aitrophenoxy)isoindoline-l,3-dione 

To a stirring slurry of NaH (1.1 g, 44.9 mmol) in DMF (40 mL) at 0 °C was added a solution 
of 5-hydroxyisoindoline-1.3-dione (3.2 g, 19.6 mmol) in DMF (40 mL) dropwise. The bright 

5 yellow-green mixture was allowed to return to room temp, and was stirred for 1 h, then 1- 
fluoro-4.nitrobenzene (2.67 g, 18.7 mmol) was added via syringe, in 3-4 portions: The 
resulting mixture was heated at 70 =C overnight, then cooled .to room temp, and diluted 
slowly with water (150 mL), ^d extracted with EtOAc (2 x 100 mL). The combined organic 
layers were dried (MgS04) and concentrated under reduced pressure to give 5.(4- 

10 nitrophenoxy)isoindoline-l,3-dione as a yellow solid (3.3 g. 62o/o): TLC (30o/o EtOAc/70o/o 
hexane) R/0.28; IH NMR (DMSO-d,) 5 7,32 (d, J=12 Hz, 2H), 7.52-7.57 (m, 2H), 7.89(d, 
J=- 8 Hz IH) 8.29 (d, >9 Hz, 2H), 11.43 (br s, IH); CI-MS m/z 285 ((M+H)*, 100%). 

step 3. Synthesis of 5-(4-aminophenoxy)isoindoline-l,3-dione 

15 A solution of 5.(4.nitrophenoxy)isoindoline-l,3-dione (0.6 g, 2.11 mmol) in cone. .AcOH (12 
mL) and water (0.1 mL) was stirred under stream of argon while iron powder (0.59 g, 55.9 
nunol) was added slowly. This mixture stirred at room temp, for 72 h, then was diluted with 
' water (25 mL) and extracted with EtOAc (3 x 50 mL). The combined organic layers were 
dried (MgS04) and concentrated under reduced pressure to give 5-(4- 

20 aminophenoxy)isoindoline-l,3-dione as a brownish solid (0.4 g, 75%): TLC (50% 
EtOAc/50% hexane) 1^0.27; 'H NMR (DMSO-d«) 5 5.14 (br s, 2H), 6.62 (d, 7=8.7 Hz, 2H), 
6.84 (d, y=8.7 Hz, 2H), 7.03 (d, 7=2.1 Hz, IH), 7.23 (dd, IH), 7.75 (d, 7=8.4 Hz, IH). U.02 
(s, IH); HPLC ES-MS m/z 255 ((M+H)*, 100%). 

,s A4. General Method for the Synthesis of Pyrrolylanilines. Synthesis of i-tert- 

But\i-2-(2,5-dimethy!pyrrolyl)aniline 
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Step 1. Synthesis of l-(4-/^rt-butyl-2-iiitrophenyl)-2,5-dimethylpyrrole 

To a stining solution of 2-nitro-4-rerr-butylaniUnc (0.5 g, 2.57 mmol) in cyclphexane (10 
mL) was added AcOH CO.lmL) and acetonylacetone (0.299 g, 2.63 mmol) via syringe. The 
reaction mixture was heated at 120 °C for 72 h with azeotropic removal of volatiles. The 
reaction mixture was cooled to room temp., diluted with CH2CI2 (10 mL) and sequentially 
washed with a IN HCl solution (15 mL), a IN NaOH solution (15 mL) and a saturated NaCl 
solution (15mL), dried ( MgS04) and concentrated under reduced pressure. The resulting 
orange-brown solids were purified via column chromatography (60 g SiOi; gradient from 6% 
EtOAc/94% hexane to 25% EtOAc/75% hexane) to give l-(4-ierf-butyl-2-nitrophenyl)-2.5- 
dimethylpyrrole as an orange-yellow solid (0.34 g, 49%): TLC (15% EtOAc/85% hexane) R,- 
0.67; 'H NMR (CDCb) d 1.34 (s, 9H), 1.89 (s, 6H), 5.84 (s, 2H), 7.19-7.24 (ra, IH). 7.62 
(dd, IH). 7.88 (d. y=2.4 Hz, IH); CI-MS miz 273 ((M+H)*, 50%). 



Step 2. Synthesis of 5-<err-Butyl-2-(2,5-dimethylpyrrolyl)aniline 

A slurry of l-(4-ierr-butyl-2.nitrophenyl)-2,5-dimethylpyrrole (0.341 g, 1.25 mmol). 
10%Pd'C (0.056 g) and EtOAc (50 mL) under an H2 atmosphere (balloon), was stirred for 72 
h, then filtered through a pad of Celite®. The filtrate was concentrated under reduced 
pressure to give 5-ferf~butyl-2-(2,5-dimethylpyrrolyl)aniUne as yellowish solids (0.30 g. 
99%): TLC (10% EtOAc/90% hexane) 11/0.43; 'HNMR (CDCI3) 5 1.28 (s, 9H), 1.87-1.91 
(m. 8H). 5.85 (br s. 2H), 6.73-6.96 (m, 3H), 7.28 (br s, IH). 




AS. General Method for the Synthesis of Anilines from Anilines by 

Nucleophilic Aromatic Substitution. Synthesis of 4-(2-(iV- 
Metfaylcarbamoyl)-4-pyridyloxy)-2-methylaniline HC! Salt 

Me 

A solution of 4-amino-3-methylphenol (5.45 g. 44.25 mmol) in dry dimethylacetamide (75 
raL) was treated with potassium rert-butoxide (10.86 g. 96.77 mmol) and the black mixture 
was stirred at room temp, until the flask had reached room temp. The contents were then 
treated with 4-chloro-/^-methyl-2-pyridinecarboxamide (Method A2, Step 3b; 7.52 g, 44,2 
mmol) and heated at 110 "C for 8 h. The mixture was cooled to room temp, and diluted with 
water (75 mL). The organic layer was extracted with EtOAc (5 x 100 mL). The combined 
organic layers were washed with a saturated NaCl solution (200 mL), dried (MgS04) and 
concentrated under reduced pressure. The residual black oil was treated with EtjO (50 mL) 
and sonicated. The solution was then treated with HCI (I M in Et^O; 100 mL) and stirred at 
room temp, for 5 min. The resulting dark pink solid (7.04 g. 24.1 mmol) was removed by 
filtration from solution and stored under anaerobic conditions at 0 °C prior to use: 'H NMR 
(DMSO-dfi) 5 2.41 (s. 3H), 2.78 (d, >4.4 Hz, 3H), 4.93 (br s, 2H). 7.19 (dd, 7=8.5, 2.6 Hz, 
IH), 7.23 (dd, 7=5.5, 2.6 Hz, IH). 7.26 (d, J=2.6 Hz, IH), 7.55 (d, 7=2.6 Hz, IH), 7.64 (d, 
7=8.8 Hz, IH), 8.55 (d, 7=5.9 Hz, IH), 8.99 (q. 7=4.8 Hz, IH). 
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General Method for the Synthesis of Anilines from Hydroxyanilines by N- 
Protection, Nucleophilic Aromatric Substitution and Deprotection. 
Synthesis of 4-(2-(iV-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline 



0 

.A. 
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CI 

Step 1 : Synthesis of 3-Chioro-4-(2,2,2-trifluoroacetyiamino)phenol 

Iron (3.24 g, 58.00 mmol) was added to stirring TFA (200 mL). To this sluny was added 2- 
chloro-4-nitrophenol (10.0 g. 58.0 mmol) and trifluoroacetic anhydride (20 mL). This gray 
slunr was stirred at room temp, for 6 d. The iron was filtered from solutioa and the- 
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remaking material was concentrated under reduced pressure. The resultmg gray solid was 
dissolved in water (20 mL). To the resulting yellow solution was added a saturated NaHCU:, 
solution (50 mL). The solid which precipitated from solution was removed. The filtrate was 
slowly quenched with the sodium bicarbonate solution until the product visibly separated 
from solution (determined was usmg a mmi work-up vial). The slightly cloudy yellow 
solution was extracted with EtOAc (3 x 125 mL). The combined organic layers were washed 
with a saturated NaCl solution (125 mL), dried (MgSO*) and concentrated under reduced 
pressure. The 'H NMR (DMSO-da) indicated a 1:1 ratio of the nitrophenol starting material 
and the intended product 3-chloro.4-(2,2,2-trifluoroacetylamino)phenol. The crude material 
vvas taken on to the next step without further purification. 

0 




•NHMe 

^N 



CI 

Step 2: Synthesis of 4-(2-(iV-MethyIcarbamoyI)-4-pyridyloxy)-2 chlorophenyl 
(222-trifluoro)acetamide 

A solution of crude 3-chloro-4-(2,2,2-trifluoroacetylamino)phenol (5.62 g. 23.46 mmol) in 
dry dimethylacetamide (50 mL) was treated with potassium tm-butoxide (5.16 g, 45.98 
mmol) and the brownish black mixture was stirred at room temp, until the flask had cooled to 
room temp. The resulting mixture was treated with 4.chloro.^/-methyl.2- 
pyridinecarboxamide (Method A2, Step 3b; 1.99 g, n.7 mmol) and heated at 100 °C under 
argon for4 d.- The black reaction mixture was cooled to room temp, and then poured into 
■ cold water (100 mL). The mixture was extracted with EtOAc (3 x 75 mL) and the combined 
oraanic layers were concentrated under reduced pressure. The residual brown oU was 

pi^fied by column chromatography (gradient from 20% EtOAc/pet. ether to 40% EtOAc.^«. 

ether) to yield 4-(2-(^-Methylcarbamoyl)-4-pyridyloxy)-2-chlorophenyl ^222- 

trifluoro)acetamide as a yellow solid (8.59 g, 23.0 mmol). 



0 

^0 




H,N^-^ CI 



NHMe 



step 3. Synthesis of 4.(2-(.V-Methylcarbamoyl)-4-pyndyloxy)-2-chloroaniline 



(222- 



»dd.. B>OAc ,40 mL). The green or.g>^c Uycr exceed w,* E OAc x 40 
:,e solve., was conoen,n.e. .0 yield 4-(^(^-Me«.y>c.^.™y.H-P^^ 'oxy^. 
. a .een o« .Ka. soU.fied upon s,an.n, ..S. . .0. 0 , H ^^ 
(DMSO.« 6 1.11 (d, >4.8 Hz. 3H). 5.31 (s, 2H,, 6.60 (d4 >8.5, 2.6 Hz, IH . 6.76 (d 
.Xm,,7.03(d,.=S.5Hz,lH,.7.07(d.^...6,Hz,lH),X2,(d,>2,6H.^^^^^ 

8.46(d,y=5.5 H2,lH),8.75(q,y=4.8, IH). 
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Geaera. Method for -he Deprotectfo. of AcyWed A«ffl«.Sy..l.es,s o, 
4^hloro-2-metlioxy-5-(trilIuorometliyl)»niUM 



OMe 



A8. 



A suspension of 3.hloro-6-(N.a==.yl>4-<.rifluoromemyl)anisoIe (4. 0 g 14^, 
n^ol) in a 6M HCl solution (24 ^) was heated a, .he reflux .emp. for I . The 
.es Jn, soludon was allowed » cool .o roo. tenap. durin, wh.ch tune „ sohd,Sed 
ightly The resul.ing .ix»= was diluted wi* wa« (20 ^ -ted wtth a 
oLination of solid KaOH and a sa»a.ed NaHC03 soluUon until d,e sclunon - 
hasic. The organic layer was ex.aoted wid, Cfta (3 x 50 mL). The co*n«i 
o,^cs were dried (MgSO.) and .Concentrated under reduced pressure to yteld 4- 
ioro-2-me.hoxy.5-(.rifluorome*yl)aniline as a brown oil (3.20 g, 14.2 nunol): H 
NMR (DMSO-d,) 5 3.84 (s, 3H), 5.30 (s, 2H), 7.01 (s, 2H). 

Geaera. Method tor Synthesis of a-Alkoxy-co-carboxypheayl Anilines, 
synthesis of 4-(3-(JV-Me.hylcarban,o.y)-4.methoxyphenoxy)anili.e. 

OMe 




Step 1. 



4.(3-Methoxycarbonyl-4-methoxyphenoxy).l-aitrobeazene: 
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0 
•OH 



To a solution of 4-(3-carboxy-4-hydroxyphenoxy)-l -nitrobenzene (prepared from 2.5- 
dihydroxybenzoic acid in a manner analogous to that described in Method A13, Step I, 12 
mmol) in acetone (50 mL) was added K2CO3 (5 g) and dimethyl sulfate (3.5 mL). The 
resulting mixture was heated at the reflux temp, overnight, then cooled to room temp, and 
filtered through a pad of Celite®. The resulting solution was concentrated under reduced 
pressure, absorbed onto SiO:, and purified by column chromatography (50% EtOAc / 50% 
hexane) to give 4-(3-methoxycarbonyl-4-methoxyphenoxy)-l -nitrobenzene as a yellow 
powder(3s):mp 115-118 "C. 

Step 2. 4-(3-Carboxy-4-methoxyphenoxy)-l-nitrobenzene: 

A mixmre of 4-(3-methoxycarbonyI-4-methoxyphenoxy)-l -nitrobenzene (1.2 g), KOH (0.33 
g) and water (5 mL) in MeOH (45 mL) was stirred at room temp, overnight and then heated 
at the reflux temp, for 4 h. The resulting mixture was cooled to room temp, and concentrated 
under reduced pressure. The residue was dissolved in water (50 mL), and the aqueous 
mixmre was made acidic with a IN HCl solution. The resulting mixture was extracted with 
EtOAc (50 mL). The organic layer was dried (MgS04) and concennrated under reduced 
pressure to give 4-(3-carboxy-4-methoxyphenoxy)-l-nitrobenzene (1.04 g). 

p 

NHMe 

Step 3. 4-(3-(A''-Methylcarbamoly)-4-methoxyphenoxy)-l-nitrobenzene: 

20 To a solution of 4-(3-carboxy-4-methoxyphenoxy)-l -nitrobenzene (0.50 g, 1.75 mmol) in 
CH:Cl2 (12 mL) was added SOCU (0.64 mL, 8.77 mmol) in portions. The resulting solution 
was heated at the reflux temp, for 18 h, cooled to room temp., and concentrated under 
reduced pressure. The resulting yellow solids were dissolved in CH2CI2 (3 mL) then the 
resulting solution was treated with a methylamine solution (2.0 M in THF, 3.5 mL, 7,02 

25 mmol) in portions (CAUTION: gas evolution), and stirred at room temp, for 4 h. The 
resulting mixture was treated with a IN NaOH solution, then extracted with CH:C1: (25 mL). 
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The organic layer was dried (Na2S04) and concentrated under reduced pressure to give 4-(3- 
(.V-methylcarbamoly)-4-mechoxyphenoxy)-l -nitrobenzene as a yellow solid (0.50 g, 95%). 

0 

^0^ 



H2N''^^ OMe 
Step 4. 4.(3.(A^-Methylcarbamoly)-4-methoxyphenoxy)aniline: 

A slurry of 4-(3-(A'-methylcarbamoly)-4-methoxyphenoxy)-l-nitrobenzene (0.78 g, 2.60 
mmol) and 10% Pd'C (0.20 g) in EtOH (55 mL) was stirred under 1 atm of H2 (balloon) for 
2.5 d, then was filtered through a pad of Celite®. The resulting solution was concentrated 
under reduced pressure to afford 4-(3-(//-methylcarbamoly)-4-methoxyphenoxy)aniline as an 
off-white solid (0.68 g, 96%): TLC (0.1% Et3N/99.9% EtOAc) R/0.36. 

A9. General Method for Preparation of co-Alkylphthalimide-containing 

Anilines. Synthesis of 5-(4-Aminophenoxy)-2-methylisoindoIine-l ,3-dione 

O 

Step 1. Synthesis of 5-(4-Nitrophenoxy)-2-metbylisoindollQe-l,3-dione: 

A slurry of 5-(4-nitrophenoxy)isoindoline-l,3-dione (A3 Step 2; 1.0 g, 3.52 mmol) and NaH 
(0.13 g, 5.27 mmol) in DMF (15 mL) was stirred at room temp, for I h, then treated with 
methyl iodide (0.3 mL, 4.57 mmol). The resulting mixture was stirred at room temp. 
. overnight, then was cooled to °C and treated with water (10 mL). The resulting solids were 
collected and dried under reduced pressure to give 5-(4-nitrophenoxy)-2-methylisoindoline- 
1,3-dione as a bright yellow solid (0.87 g, 83%): TLC (35% EtOAc/65% hexane) R, 0.61. 
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^0.10 g) to MeOH was s<«=d und« ^» Th= rcsuluns 




.,5%yTLCC10%McOH/90%E.OAc)R,0.50. 
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step ^ Synthesis of 4.(2-(iV-(2-MorphoHD-4- 

vletbvl)carbamoyl)pyridyloxy)aniline. 

H nol (0 49 4.52 mmol) and potassium ^e.^butox:de (0.53 g, 4. 

A solution of 4-am:nophenol (0.49 ^^^^^^ ^.^^ ^. 

.01) in DMF(8mL) was Stirred atroomtemp^for h,tn^ q ^^^^^ 

-,.x//-.mnmholin-4-Ylethyl)carbanioyl)pyndine (1.22 g, 4.5- mm 

chloro-2-(N-(2-morpholm 4 yiemy overnight, cooled to room 

temp., and separated between EtOAc (25 ) ^ ^^^^ 

Th. resulting brow. .oUdsw»^P^E= y 4.p.(W-(2.morpho.in-4. 
yl«hyl)carb™oyl)pyridyloxy)an.lme (1.0 g. 65/.). TLC UU 



All. 



IS 



G.«™1 Method tor the Re4«.aon of NUro.re..s to AryUmtaes. 
Synthesis of 4-(3-C2rboxyphenoiy)anilme. 



. V „. « 18 B 20 7 rrnnol) and lO% ,Pd/C (0.50 
A slurry of 4.(3-csrboxyph»oxy)-l-m»b=n.ene (5.38 g, 20^7 

, ™ n ,<i ..,1 was stirred under an Hi atmosphere (balloon) tor 
g)inM=OH(120mL)wasstur concentrated under reduced pressure .0 

nnxture was filtered through a pad of Cehte , th^ c ^^^^ ^^^^ 

afford 4.(3-carboxyphenoxy)amline as a brown sohd (2.26 g, 48/.). . 

• cH;Cl:)Rf 0.44 (streaking). 

Genera, Method for the Synthesis of Isoindolinone-Containing Anilines. 
Synthesis of 4.(l-OxoisoindoUn-5-yloxy)anili.e. 



Steo 1 Synthesis of 5-hydroxyisomdolin-l-on« 

To a dilution of 5 Wph«n,ide (,9.8 g. H, mn,o.) AcOH (500 ^ slowly 
added zmc d« (47.6 g, 729 nm>ol) pomon=, fl.=n mixture was h=a«d at the reflux 
temp for 40 tnin.. filtered hot, artd concentrated ^der reduced presaure. The reaetton was 
seated on the satne acale and the conthlned oUy reaidue waa ^'^^ 
chrotnato^phy (U Kg S.O. gradten. ^ 60% EtOAcM0% ^''^'^'^''''^'l' 
EtOAc, to give 5-hydroxyisoindoli.-l-one (3.77 g). TLC (100% EtOAo) ^V. HPLC ES- 

MSm/r 150 ((M+H)!. 



5 



NH 
O 



S„p2 s™tl.esisof4-(l-isoiDdolino.-5.yloxy)-l-ni<rob.nzene 

To a .lurry of NaH (0.39 g. 16.1 tnntol) in DMF at 0 "C waa added 5-hydroxyiaoindolin-l- 
one P 0 g 13.4 tnmol) in portions. The resulting slurry was allowed to warm to room temp, 
and was sfeed for 45 min., then 4.fluoro.l-nit™ben.ene was added and then n.ix«re was 
heated at 70 'C for 3 h. The mixture was cooled to 0 =C and treated with water dropwtse 
until a precipitate formed. The resulting solids were collected to give 4.(l-isoindol,non-5. 
yloxy)-l-ni.robenzene as a dark yellow solid (3.23 g. 89%). TLC (100% EtOAc) 5,035. 



20 



O 

Step 3 Synthesis of 4-(l-oxoisoindolin-5-yIoxy)aniliiie 

A Slurry of Ml-isoindolinon-S-yloxyVl-nitrobcnzcnc (2.12 -g. 7.8 mxnol) and 10% Pd/C 
(0 ^0 g) in EtOH (50 mL) was stirred under an H: atmosphere (balloon) for 4 h. then filtered 
through a pad of Celite* The filtrate was concentrated under reduced pressure to afford 4-(l- 
oxoisoindolin-5-ylcxy)aniline as adarlc yellow solid: TLC m% EtOAc) R;0.15. 



A13. 



General Method for the Synthesis of co-Carbamoyl Anilines via EDCl- 
Mediated Amide Formatioa Followed by Nitroarene Reduction. 
Synthesis of 4-(3-iV-Methylcarbamoylphenoxy)aniline. 



0 



, , Synthesis Of 4.(3.ethoxycarboaylphenoxy)-l.nitrobeazeae 

Ta :J II a sL«a NaC, so.u.on P x >00 (Na=SO., a^. 

»,th water (3 X 100 mL) chromatography 
, .-concentrated tmder reduced pressure. The , ' i.„i„oben.ene as an oil 

„ (10% E.OAc/90% hexane) to afford 4-(3-efl.oxyoarbot,ylphenoxy) 



(38 g). 
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S,,, , synthesis of 4.(3-carboxyphenoxy>l-nitrobenzene ^ ^ ^ 

. . ■ n,reof4(3-ethoxycarbonylphenoxy)-l-nitrobenzene(5.14g,17.9 
To a vigorously stirred mixture of 4-(3 etboxycar n (X 50 Z 35.8 

w « ^t; ml ^ was added a solution LiOH-HiU U-^^ S- 
n n THF/water solution (75 tcu-; was .tuucu a 
mmol) m a 3.1 ltu-/wai« overnight, then cooled to 

^ T N TV.* TMiiltinB mixture was heated at ^ ovcuus , 
nunol) in water (36 mL). The resulting mixuii , ^ nH 2 with a IM HCl 

hexane to give 4-(3.c.rboxyphenoxy)-l-ni.robenz=ne (4.40 g, 95 /.)• 
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.L, .6 nun.) » ™ ^^^^ 

'Tl" olurton <50 n,L,. The ..ecus layer was .ac.-ex,rac.e. wi* 

Lu.on (50 n,L,. dried (Ka.SO.), and conc=n«ated under reduced pressure .0 ..e 4-(3 (,V 
„,.,hykarbamoyl)phenoxy)-l-nitrob.n^=ne as an oil (U9 g). 

S„. 4 Synthesis ot4H3-(;V.methylcarb.n.oyl)pl.enoxy)a.«u.. 

X of 4-(3«>carbarnoyl)phenoxy,->.ni— » g. 6.95 mmoO and 5 , 
p'c ™ . i« B.OAC (ZO mL, was stoed under an H: aun (balloon, ovenugb. Tb 
Pd'C g) ciu V concentrated under reduced 

, resulting mixture was filtered through a pad of Cel.. 

pressure. The restdue was purified by co.untn chro,na.ograp^(^^/. MeOI. 

The resulting oil solidified under vacuum overmgh, to g.« 
„,ethylcarbamoyl)phenoxy)aniUne as ayellow solid (0.95 g, 56/.). 

Genera. Mefltod for the SynUtesis of .-Carbamoyl Anilines via EDCl- 
Mediated Amide Formation Followed by Nitroaren. Reducfon. 
synthesis of 4-3-(5-Methylearbamoyl)pyridylo)ty)an.lm« 

o 



20 A14. • 




P 

'OMe 



c , Svnthesisof4.(3-(S-m=.hoxycarb„.yl)pyridylo«y)-l-.l.robenze„e 

T i « of , 2 .1 ,n DMF ,20 mU was.dded a so,ut,on of .ethy, . 

.ro:n..mmo,),nOMHiOml.)..heresu,,i„gm.^^^ 



34 



10 



„«„re was heated « 70 ^ °:'™f ^^^^^^ .^„d wiAEtOAc (100 mL). The 
Mowed bywa.er(50.L). ™--""= "^^^^^^^ The re.due was purified by column 

„,..pha.ewas_--^^^^^^^ 

chromatograpny v-'^-'" ^ 

1 -nitrobenzene (0.60 g). ^ 

A Slurry of 4-(3-(5-methoxycarbo.y«o.y) 1 ^ ^ 
,0.,.ClnMeO~wass^--^^^^^^^^ 

„idue was purified by eota ^ ^^^^^^^ 4-(3-(> 

30% E.OAc/70% hexane ^ ,„^(CDCW5 3.92(s,3H),6.7Ud, 

„e*oxy=arbonyl)Pyri<ly"=-V)amlme (0.28 g, 60/ 
, 2H). 6.S9 (OH), 7.73 (,1H), 8,51 (d..H).8.S7(d.lH). 



M5. Synth«is of a. A.atae via E.ectrophiUc Ni«ao. Followed by Raduc.,0.. 
Syttbesis of 4-(3-Methylsulfainoylpheooxy)aQmne. 



Step 1. Synthesis „f yV-metbyl-S-bromobeMenesulfoQamide 



To a solution of 3-bro.obeozenesulfonvl chlonde (2.5 g, U.2 mtnol) in THF (15 .L) at 0 
=C was added mctbylamine (2.0 M in THF; 28 ni, 56 mmol). Tie resuldng solut,on was 
allowed ,0 warm to room temp, and was stod a, room .en.p. overrdght. Tbe resutang 
nrixturc was separated between EtOAc (25 r^) and a 1 M HCl solution (25 mL). The 
aqueous pbase was baclcextraoted with EtOAc (2 x 25 mL). The combined organ, phases 
were sequendally washed with water (2 x 25 mL) and a saturated NaCl solution (25 mL , 
dried (MgSO.) and concentrated under reduced pressure ,0 -give W-methyW- 
bromobenzenesulfonamide as a white solid (2.8 g, 99%). 



0,. f> 



seep 2 Synthesis of 4K3-(W-methyls«lfamoyl)p).enyloxy)benzen. 

To a sl^y of phenol (1.9 g, 20 mmol), K:CO, (6,0 g, 40 mmol), and Cul (4 g. 20 mmol) m 
DMF (25 ni) was added W-m.thyl-3-bromoben«nesulfonamid= (2.5 g, lOmmol), and the 
resulting mixture was stirred at the reflux temp, overnight, cooled to room temp., and 
separated between EtOAc (50 mL) and a 1 N HCl soludon (50 mL). The aqueous layer was 
back-extracted with EtOAc (2 x 50 mL). The combined organic phases were sequennallv 
^ washed with water (2 x 50 mL) and a samrated NaCl solution (50 mL), dried (MgSO.,, and 
concentrated under reduced pressure. The residual oil was purified by colurnn 
chromatography (30V. E.OA=/70% hexane) to gtve 4.,.-(. - 
methylsulfamoyl)phenyloxy)benzene (0.30 g). 
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notation s„«d .t .10 C h. ^^^^^^ ^^^^^ 

and water (10 mL). i tie or^diu ^ reduced pressure to 

, • /I A mT ^ dried fMeS04) and concentrated under reaui^ou h 

:rr"— ^^^^ 

to the next step without further purification. 
h=xan.) .0 give 4.(3-(;^-m«hylsultooyl)ph=nyloxy)anilin. (0.070 g). 



A16. 



Modification of co-lcetones. Synthesis of 4-(4-(l-(^- 
raethoxy)iminoethyl)phenoxyaniline HCl salt 

HCl 




20 



X -v - ur^ <!alt foreoared in a manner analogous to 
To a slurry of 4.(4-acetylphenoxy)anilme HCl salt (prepares 

To a Slurry v « „f -ptO-H HQ mU and pyndme (1.0 rnL) 

M^-hC M3, s.=p ..0 g, 3.S, n^o.) . a ^x^ of B OHUO ^^^^^^^^^ 
was aad=d 0-me*ylhydroxylami.. HC. sa,. (0.65 g. 7.78 mmoU^ ) ^ 

was .a., a. .«ux (. 
concentrated under reduced pressure. The resutong „. „„_„uin= HCl salt u a 

.ashed w,th water ,0 pvc4-(4.(l-(»y)—^" 
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yellow solid (0.85 g); TLC (50% EtOAc/50% pet. ether) R./0.78; 'H NMR (DMSO-de) 5 3.90 
(s, 3H), 5.70 (s, 3H); HPLC-MS m/z 257 ((M+H)'). 



A17. Synthesis of .Y-{a>-Silylox>alkyl)ami<les. Synthesis of 4-(4-(2-0V-(2- 

TriisopropylsilyIoxy)ethylcarbamoYl)pyridyloxy aniline. 




step 1. 4-Chloro-iV-<2-triisopropylsilyloxy)etfaylpyridine-2-carboxamide 

To a solution of 4-chloro-^/-(2-hydroxyethyl)pyridinc-2-carboxamide (prepared in a manner 
analogous to Method A2, Step 3b; 1.5 g, 7.4 nunol) in anh DMF (7 mL) was added 
triisopropylsilyl chloride (1.59 g, 8.2 mmol, 1.1 equiv.) and imidazole (1.12 g, 16.4 mmol, 
2.2 equiv.). The resulting yellow solution was stirred for 3 h at room temp, then was 
concentrated under reduced pressure. The residue was separated between water (10 mL) and 
EtOAc (10 mL). The aqueous layer was extracted with EtOAc (3x10 mL). The combined 
organic phases were dried (MgS04), and concentrated under reduced pressure to afford 4- 
chloro-2-(iV-(2-triisopropylsilyloxy)ethyl)pyridinecarboxamide as an orange oil (2.32 g, 
88%) This material was used in the next step without further purification. 

Step 2. 4-{4-(2-(^-(2-Triisopropylsilyloxy)ethylcarbamoyI)pyridyloxyaniline 

To a solution of 4.hydroxyaniline (0.70 g. 6.0 mmol) in anh DMF (8 mL) was added 
20 potassium rm-butoxide (0.67 g. 6.0 mmol, 1.0 equiv.) in one portion causing an exotherm. 
When this mixture had cooled to room temperature, a solution of 4-chloro-2-(/^-(2- 
triisopropylsilyloxy)ethyl)pyridinecarboxamide (2.32 g, 6 mmol, 1 equiv.) in DMF (4 mL) 
was added followed by K2CO3 (0.42 g. 3.0 mmol,' 0.50 equiv.). The resulting mixture was 
heated at 80 °C overnight. An additional portion of potassium rerr-butoxide (0.34 g, 3 mmol, 
25 0.5 equiv.) was then added and the mixture was stirred at 80 'C an additional 4 h. The 
mixture was cooled to 0 =C with an ice/water bath, then water (approx. 1 mL) was slowly 
added dropwise. The organic layer was extracted with EtOAc (3 x lO mL). The combined 
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•e layers were washed w.th a saturated NaCl solution (20 mL), dned (MgSO.) and 
organic layers were was ^^^^^ ^ ^^^^^^ 

concentrated under reduced pressure. The rown oUy res due ^ P 

.hv (SiOv 30% EtOAc/ 70% pet ether) to afford u ^ 
chromatography (SiUz, ^.^ 
triLsopropylsUyloxy)ethylcarbamcyl)pyndyloxyan^^^^ as a clear hght 

38%). 

synthesis of Z-P.i.— ate Esters vta Cdattoo _^ 
Methylpyridines. Synthesis 
niethoxycarbonyl)pyridyloxy)anmne. 

St„l 4.(5-(2.Methyl)pyridyloxyH-aitroben2ene. - 

(^-(2-methyl)pyridyloxy)-l-nitrol«nz=n. a. a brown solid (12.3 g). 

02I 




..p...,o,S..en.oo,ed.o^«a^^^^^^^ 
concentrated under reduced pressure. The residue was d 
„ ..„tlon was treated wit. a cone HCl soiufon (7 tnU, tH^ h.a«d a *e ^fl x ,e p ^^^^ 
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wi:. wa» a X SO and a saturated NaC. aoMcn (50 .nL), dned (M« 0^ a^d 
Ic.™=d under reduced pressure. The residue was purified by eo.umn — gra 

50% E.OAo/50% hexanc) » afford 4-(5.(2-m=.hoxycarbony.)pyndyio.y).l. 

nitrobenzene (0.70 g). 

o 

step 3. Sy..h«iisof4.(5-(2-Metl.oxycarboayl)pyridyloxy)a»iliDe. 

A slry of 4-(5.(2.n,e*oxyeaAonyl)pyridyloxyH.ni— e (0.0 g, and 10% Pd.C 

<„ 50 ,, ,n a nnxrure of E.OAc (20 and MeOH (5 n,L) was placed un . a H 
Lsp:re(banoon,overnighr. The resulting nUx^e was mieredWapadofa^ 

Z L mtrate was concentrated under reduc«l pressure. The restdue was pun« y 
coluum chromatography (SiO. 70% EtOAc/30% hexane) to gtve HH2- 
methoxycaibonyl)pyridyloxy)aniUne (0.40 g). 

synthesis of o-Sulf.nylpheoyl Anitoes. Synthesis of 4-(4- 
Methylsulfonylphenyoiy)anBlne. 

S.„ 1 4.(4.Me.hyls«ltonylphe.oxy>l.nItrob.nzen.: To a soluhon of M4- 
:.;i.hiophenoxy>l-nitrohen.ene(2.0g.:.:^.,.CH.C,K73n^)a.O^ 
added »..CPBA (57-86%, 4,0 g), and the reaction mixture was sti^datroom tenaperamr for 
Tlhe reaction mixt^e was trea.^ with a ,N KaOH solution (25 tnL). The organ, laye 
1 se,uent,.ly washed with a IN NaOH solution ,25 mL). water (25 mL) and a sa»rat^ 
NaCl lution (25 mL), dried (MgSOO, and concentrated under reduced presstne ,0 giVe 4- 
(4-methylsulfonylphenoxy)-l-mtrobeniene as a solid (2.1 g). 

3„. , 4,4.Me.hyis.,fo.y.phe.oxyH-a.i«»e= 4.(4.Methylsulfonylpheh0xyH. 
!:in;ene was reduced to the anrline in a manner a^logous to that described .n Method 

A18, step3. 



20 



40 



B. 
Bl. 



c;rs;.t---B™..3.(»«.oro.*«p.»yUso..n«.. 



•NH2-HC1 



an HO soluucn a ^ J ^.^^^.^ ,=.ov^ m»Uon .a 



10 98%). 

CF3 



-^NCO 



20 



« - ... (500 .a,, — c. 

r«lu«d pressure. The residue . concentrated under 

„,„ced pressure. The residue.was .eated ' resulting 

T>,. rH,Cl, treatment/concentration protocoi was t f . 
„duced pressure. T>>=CH:CUtr ^^^^ ,.,„„o-3-(.rifluoron,ethyl,pheny. 

isocyanatc as a tan solid (35.1 g, 86 /»). u 



C. 
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0 




N N 
H H 



A solution of 4^hloro-3K.rifluorom=thy0phenyl isocyan... (14,60 s, 65.90 n»mol) in CH:Ch 
,35 nvL) was added dropwise to a suspension of 4-(2-(W-m«hylcaAamoylV4. 
pyridyloxy)aniline (Mcd.od A2, Step 4; 16,0 g, 65.77 mmo.) in CH^Cl: (35 mL) a. 0 -C. 71.= 
„sul.ing mixture was stined a, room t«np. for 22 h. TTie resulting yellow solids were 
removed by filtration, then washed with CH^Q, (2 x 30 mL) and dried under reduced 
pressure (approximately 1 mmHg) to afford N-(4^hloro-3.(trifluoromethyl)ph«>yn-,V-(4-(2- 
(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea a. an off-white solid (28.5 g, 93%): mp 
207-209 -C; 'H-NMR (DMSO-d.) 5 2.77 (d. >4.8 Hz. 3H), 7.16 (m, 3H), 7.37 (d, >2.5 Hz, 
IH), 7.62 (m, 4H). 8.1 1 (d, >2.5 Hz, IH), 8.49 (d, >5.5 Hz, IK), 8.77 (br d, IH), 8.99 (s. 
IH). 9.21 (s, IH); HPLC ES-MS m/z 465 ((M+H)*). 

Clb. Ge.eral Method for the Synthesis of Ureas by Reaction of an Isocyanate 

with an Aniline. Synthesis „f iV-(4-Bromo-3-(trifluoromethyl)phenyl)-W- 
(4-(2-(^-methylcarbamoyl)-4-pyridyloiy)phenyD Urea 
OFs i 

H H 

A solution of 4-bromo-3-(trifluorom=thyl)phenyl isocyanate (Method Bl, Step i; 8.0 g, 30.1 
mmol) m CH,C1, (80 mL) was added dropwise to a solution of 4-(2-(Mmethykarbamoyl>4- 
pyridyloxy)aniline (Method A2, Step 4; 7.0 g, 28.8 mmol) in CH:CW (40 mL) at 0 =C. The 

, resulting mixmre was stirred at room temp, for 16 h. The resuldng yellow soiWs were 
removed by filtration, then washed with Wh (2 x 50 mL) and dried under reduced 
pressure (approximately 1 mmHg) at 40 'C to afford W.{4.bromo-3-(trifluoromethyl)phenyl)- 
WH4-p-(.V-me.hyl=arbamoyl)-4.pyridy!oxy)phenyl) urea as a pale-yellow sol.d (13.2 s. 
90%)- mp 703-205 "C; 'H-NMR PMSO-d.) 5 2.77 (d, >4.8 Hz, 3H), 7.16 (m, 3H.. 7.37 (d. 

, 5 Hz IH), 7.58 (m, 3H). 7.77 (d, >8.8 Hz, IH), 8.U (d, >1.5 Hz, IH), 8.49 (d, J'i.S 

Hz IH) 8 77 (brd.lH),8.99(s,lH). 9.21 (s,lH); HPLC ES-MS m/r 509 ((M+H) .. 
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Clc. 



10 



(,rifluoromethy*h=nyl .sccyanat. (0.1 g, 

.... . .00. t»p. for e d - - J^^^ _ ,M,SO., 

>„d .„„„n».=d under reduced press». » ^ ' ^^^^^^^ ^ „i, (O.U g. 0.22 

,.„.,,....(N— ^^^^^^^ 

^„0. 'H NMR (DMSO-d.) 6 2.27 (s 3H , V ( ^^^^ ^ ^^^^ 

, :\:;:r;.2,!H;..2MH).,HP.cBs-Ms...MCM.m 



(4-amiiiophenyl)Urea 

H H 
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25 



H H 

— n 77 e 10.3 mmol) in 
To a station of 4-ohloro-. (tnnu ^^^^ p3„, The 

CH,.C. (30S -nL) w.. add^d- p-pKeny.— . ( .32^g^^ ^^^^ 
suiting n,«ta« was stod at _ ,,3oW=d in a 

BOAC (. .0 .duced p«S3.c .0 a,To.d ,.p.= 

HCl solution. The organic layer was 



«4-ohloro-3<mfluoro™<hyl»^''-<4-=mi„« u,=a (3.3 g): TLC (100% 
EiOAc)IV0.72. 

G.«ral M«hcd for .h. Sy..h«i, of Ureas by Raaetioo of a. Isocyaaata 
(4-ethoxycarbonylphenyl) Urea 



T . tbn of «hyl 4-Uooya.a.obon.oa.e (3.(4 g. 16.4 nunol, In CH.Cl: (30 was 
To a solmion of omyi t isocj „ 

....o.oro.3.(.n..— 

solid (5.93 s, 970/0): TLC (40% EtOAc/60% hexane) R/0.44. 



Clf. 



Ge.=raIM=.bod for ^.Syntbe... of Ureas by ReaCo. "f an -socyanau 
„ttb a. Aoill.. synthesis „f «4.Cbloro-3-(.rifluoron,e.l>yOpbe»yl>-V - 
(3-carboxyphenyl) Urea 



0 

•OH 



20 



.aso..o.of4.o.lcro.3..n— ^^^^^^^ 

„U was added 4.(3-c.rboxypbencxy)an.b.= ^-^^'^'^^'^^ ,3 

res: " ILrri a (. B.O^e.a.e . 
cHte0O-(mfl— y,)phenyl>NH3.carbo« urea as an o«-wb„e 



76%). 
C2a. 



Genera, Metbod for Urea Synthesis by Reaction 0, an Aniline .Ub .V,.V. 
Carbonyl Diimidazole Followed by Addition of a Second .^n,„ne. 




.„3o.u.o.on-.e.oJ::— ^^^^^^^^^ 

wa. stoed a. room temp, for IS » „ .^^ta was stirred at room Ump. for 72 h. 

wa, treated with H:0 (.25 -i). . ,,».ed NaCl solution 

EtOAc (2 . i50 ntL). The eonthttted orgamcs we « .^^^ 
, ,00 dried (M.SO., ^ " ^Li^^l ^..I were — h. «.rat,o„ 
— (90V. EtOA^iOV. ---^^I'^'^l^l^^ ^„ „d.ed pressure attd the 
and washed with EtOAc. The filtrate ,„^„, ftom 33% EtOAc/67y. hexane to 

„,,ual oi, purif-ed by coiutttn C^ntato^aphy ^J^^^^^^^^.^.^^th^^ 
S0..EtOAc/50..he.aneto.00./.EtOAc)toS,^N.^=*^^^^ 

, rK«2,— carhatnoyiV-py^^^^^^ 3^, 3,, „ 3H), 

7.1-7.6 and 8.4-8.6 (m. UH), 8-75 la, 

rr;:ir.sy..es.ocB..:..-M^^^^^^^^ 

pyridyloxy)phenyl)Urea ^ 

H H 



((M+H)*). 
20 C2b. 



To a stirring solution of 3.anuno-2-nethoxy,uinoline (0.14 g) in anhydrous CH.Ch ,15 mU 
0 C was added CDI (0.13 g, The resulung solution was allowed to war^ to roon, temp, 
over 1 h then was stirred at room temp, for 16 h. The resuWng mrxture was treated w.th H.- 
(W-^edrylcarhamoylH-pyridyloxyJanitoe (0.18 g,. The resulting yellow soludon surre at 
,el for 72 h then was treated with water (125 mL). The resulting aqueot. mature 
' ::e:::terw:;EtO^c(2xl50m.,. Thecomhinedorgantepha.eswerewashedwrtha 
saturated NaCl solution (100 ml), dried (MgSO.) and concentrated under reduced pressure^ 
L restdue was triturated (90.. E,OAc/10% hexane,. The resulting whr.e soUds we e 
collected hy filtration and waahed with EtOAc to give hts(4-(2«ylcat.a.oy0.4. 
to y^dyloxy);enyl,urea(O.OS,g..%,:TLC(iOO%EtOAc,..0* 

11 (i .=5.1 HZ, 6H,. r..-7.6 (m, .2H), 8.48 (d, >5.4 Hz, IH), 8.75 (d, >4.8 2H,, 
8.86 (s, 2H); HPLC ES-MS m/r 513 ((M+H)*). 

Genera. Method for flte SyotbesU of Ureas by Reaetioa of an Isocy.nate 
with an Aniline. Synthesis of W-(2-Methoxy.5-(trfflnoromethyl)phenyl-A - 
(4-(lJ-dioioisoiiidolin-S-yloxy)plienyl)Urea 
CF3 

L. H H L_k[h 



C2c. 



O 
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TO a stirring solution of 2-methoxy-5.(trifluo,omethyl)phenyl isocyanate (0.10 g 04 mm » 

in CH,C1. (1 5 mL) was added 5-(4-aminoph=noxy)lsoindoline-l,3-dione (Method .K.. Step 

3. 0 n g." 0.47 mmol) in one person. The resulting mixture was stirred for ,2 K then was 

Jeated with CH.CW (10 mL) and MeOH (5 mL). The resulting mixture was_s.,uent,al,y 

washed with a IN HC, solution (15 mL) a,d a saturated NaCl solution (1, mL . dned 

(MgSO.) and concentrated under reduced pressure to afford 
<.rifluorome,hy.)phenyl.NX4HU*xoisoindolta.5-yloxy)phenyl) urea as a w .,e so .^^ 

. 96%)- TLC (70% EtOA=/30% hexane) R,0.50., 'H Nm (DMSO-d.) 5 3.95 (s, oH), 7.31. 

7:,0 (m! 6H), 7.57 (d. I=9.3Hz, 2H,, 7.80 (d, J=S,7 Hz, IH), 8.53 (br . ZH), 9.57 ,s. IH), 

11.27 (brs, IH); HPLC ES-MS 472.0 ((M+H)', 100%). 



C2d. 



General Method for Urea Synthesis by Reaction of an Aniline with N,N'- 
Carbonyl Diimidazole Followed by Addition of a Second Aniline. 
S>nthesisofiV.(5-(r^rt-Butyl>2-(2,5-dimethylpyrrolyl)pheny!)wV'-(4-(2- 

(Af-methylcarbamoyl)-4-pyridyloxy)phenyl)Urea 




H H 



0 

NHMe 



To a stirring solution of CDI (0.21g, 1.30 mxnol) in CH^Cla (2 mL) was added S-O^rr-butyl)- 
2-(2>dimethylpyrTolyl)anilinc (Method A4, Step 2; 0.30 g, 1.24 mmol) in one portion. The 
resulting mixture was stirred at room temp, for 4 h. then 4-(2-(^-methylcarbamoylH. 
pyridyloxy)aniline (0.065 g. 0.267mmol) was then added in one portion. The resuUmg 
mixture was heated at 36 =C overnight, then cooled to room temp, and diluted with EtOAc 
mL). The resulting mixture was sequentially washed with water (15 mL) and a IN HCl 
solution (15mL), dried (MgS04), and filtered through a pad of silica gel (50 g) to afford N-i^- 
(rsr^butyl)-2-(2,5-dimethylpyrrolyl)phenyl)-i^H4.(2-(//-methylcarbamoyl)-4. ■ 
pyridyloxy)phenyl) urea as a yellowish solid (0.033 g. 24%):,TLC (40% EtOAc/60% hexane) 
IV024- NMR (acetone-d,) 5 1.37 (s, 9H), 1.89 (s. 6H), 2.89 (d. y=4.8Hz, 3H), 5.83 (s, 
2H), 6.87-7.20 (m, 6H), 7.17 (dd, IH), 7.51-7.58 (m, 3H), 8.43 (d, 7=5.4Hz, IH), 8.57 (d, 
y=2.1Hz, IH), 8.80 (br s, IH); HPLC ES-MS 512 ((M+H)% 100%). 

C3. Combinatorial Method for the Synthesis otDiphenyl Ureas Using 

Triphosgene 

One of the anilines to be coupled was dissolved in dichloro ethane (0.10 M). This solution 
was added to a 8 mL vial (0.5 mL) containing dichloroethane (1 mL). To this was added a 
bvs(trichloromethyl) carbonate solution (0.12 M. in dichloroethane, 0.2 mL, 0.4 equiv.), 
■ followed by diisopropylcthylamine (0.35 M in dichloroethane. 0.2 mL, 1.2 cquiv.). m v.al 
i was capped and heat at 80 =C for 5 h, then allowed to cool to room temp for approximately 
10 h The second amline was added (0.10 M in dichloroethane, 0.5 mL, l.O equiv,, followed 
bv di,sopropvlethy!amme (0.35 M in dichloroethane, 0.2 mL, 1.2 equiv.). The resuUmg 



ni). The resulting mixture was concentratea 
purified by reverse phase HPLC. 

(trifluoromethyl)phenyl)-N -{H^ (iV ™ ^ ^ 



^NHMe 
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, 07 mLO 2lg, 1.30 mmol) in CH2CI: 

c v,«c,T,.ne a 9 M in toluene; 2.07 mi-u.^t.St » . . . 

To a stirring solution of phosgene (1.9 M ^ ^^^^^^^^ 2.methoxy-5- 

durmgwhichapr=cip.t«etonn=d. Th= y ^ ,„ta„e (20 mL, followed 

^,„r.duc=dpr«.u«. /"f^J^rcd . described in M«hod A2; 

20 X then allowed » .oo, to 

0.30 g) and the resulting -J = „ ^ „^ „ade basic 

^..e.p.T.e.s.ltlnS.--«=^^^^^^ 

.Uh a saturated NaHCO, solution (2-3 nUJ. ^ ,„j„„„^ 

. 250 tnL). THC organio layeta ^^'^^^^^ The resulting pi^- 

cotnbined, dried (MgSO.). and — ^ ^^^^ 1 siO. (100 g). Colutnn 

,„ residue was dissolved « ^'""J^ e.OAc/66% hexane to l% 

ct^matography (300 g SiO. ; „ concentration under 

Bt.K/99% EtOAc to 1% E.,N;20% MeOH/79^ BtO^)^ ^^^^^^^^ 

.ducedpressure at « 'C gave ' XtsK^fl— ^^^^ 
...ane (10 mL) to slowly for™ crystals ^"(^^^"J HtOAC IV 

„ (,.(«lca*amoy«-4.pyridyloxy)plrenyl) urea (0.44 g). 



0.40. 



Dia. Coovsrslonot«i-Am.i>ophenyHJreas.ini> 

synthesis M W4-Chlor.34(trifl«orom.fl.yl)pt.e.yl)-^ "(4^3- 



Syntnesis oi iv-vT-v-"— - - 

methoxycarbonylphenyDcarboxyaminophenyDUrea 
EDCI -HCl (0.29 g. 1.52 mmol). The resulting nux 

KaHC03SO,u.on(25 n.U^ I^- L wi* a. E,OAc so>u,io. (80% 

„.„ccd pressure. r=s....g s -^^.^ 

E,OAC/20% hexane) to g-ve A ^^^.^^ 
methoxycarbonylphenyDcarboxyammophenyl) urea (0.27 g. /.) P 

15 EtOAo/20%hexaiie) 8/0.75. 

Cooversio.of<o.Carbo.yphenylUrea.iBto.(Ary« 
Ureas. Synthesis of NK4-Chioro.3K(trifluoron.ethyl)p^ 
„.ethylcarbamoylp&enyl)carbamoylphenyl)Urea 



CPs r II ^HMe 





20 



25 



carboxyammophenyl) urea ^U.i* g. _v,oHne fO 5mL 1.07 mmol) m 

■ ra:::i:.r— ao.(2s.u. .eo.a„..-^^=="""- 



under reduced pressure. The resulting yellow solids were dissolved in EtOAc (3 mL) then 
filtered through a pad of silica gel (17 g. gradient from 70% EtOAc/30% hexane to 10% 
MeOH.'90% EtOAc) to give ^-(4-chloro.3-((trifluoromethyl)phenyl)-A^'-(4-{3- 
methylcarbamoylphenyDcarbamoylphenyl) urea as a white solid (0.097 g, 41%): mp 225- 
229; TLC (100% EtOAc) R/0.23 . 

Die. Combinatorial Approach to the Conversion of co-Carboxyphenyl Ureas 

into co-(Arylcarbamoyl)phenyI Ureas. Synthesis of iV-(4-Chloro-3- 
((trifluoromethyl)phettyl>A^'-(4-(N-(3-(N-(3- 
pyridyl)carbamoyl)phenyl)carbamoyl)phenyl) Urea 

CF3 9 f\ H 

H H 

A mixture of Wchloro-3-((trifluoromethyl)phenyl)-//'-(3-carboxyphenyI) urea (Method 
Clf; 0.030 g, 0.067 mmol) and //-cyclohexyl-;^--(methylpolystyrene)carbodiimide (55 mg) in 
1,2-dichloroethane (1 mL) was treated with a solution of 3-aminopyridine in CH^CU (1 M; 
0.074 mL, 0.074 mmol). (In cases of insolubility or turbidity, a small amount of DMSO was 
also added.) The resulting mixture was heated at 36 =C overnight. Turbid reactions were then 
treated with THF (1 mL) and heating was continued for 18 h. The resulting mixtures were 
treated with poly(4-(isocyanatomethyl)styTene) (0.040 g) and the resulting mixture was 
stirred at 36 "C for 72 h, then cooled to room temp, and filtered. The resulting solution was 
filtered through a plug of silica gel (1 g). Concentration under reduced pressure afforded ^T- 
(4-chloro-3-((trifluoromethyl)phenyl).//'-(4-(N-(3-(N-(3- 

pyridyDcarbamoyDphenyDcarbamoyDphenyl) urea (0.024 g. 59o/o): TLC (70% EtOAc/30% 
hexane) R/ 0.1 2. 

D2. Conversion of co-Carboalkoxyaryl Ureas into co-Carbamoylaryl Ureas. 

Synthesis of .V.(4-Chloro-3-((trifluoroinethyl)phenyl)-yV'-(4-(3- 
methylcarbamoylphenyi)carboxyaminophenyl)Urea 
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. 7 nuno.) ^ .he r..u«^g n»»r= was a, roon, .emp. oven^-ght .h n c— cd 

under reduced pressure to grve Nllcmo u ,.,,„„ ,47. tLC (100% 
^.thylcarban-oy Warboxyaminophenyl) urea as a wh«. sohd. mp 2*7, (10 

EtOAc)R/0.35. 

Conversion of co-Carboalkoxyaryl Ureas into co-Carbcxyaryl Ureas. 
Synthesis of 7V-(4-Chloro.3-((trifluoromethyl)pheayl)-iVH4- 
carboxyphenyl) Urea 

TO a Slurry of NH4-chloro-3K(m— hy«^^ 

™ lol ae- 5 « .5.3 nunol) in MeOH (75 ni) was added an aqueous KOH so.uuou 
1 I lo,, T.. resulU. „.«ure »as beared a. *e reOu. tenrp. for 1 . 

I ro room .emp., and „.ed under reduced pressure TH. 
wi. warer (50 «L,, *en «a.ed wi. a 1 N HO so.uUon » a,us. 
„.uUin. soHds were colleced and drted under '^""^j;-- ^J ^^^"" 

«^fluoromerhyl)pheny.)-N'-(.-carboxypheny« urea as a whte sohd (5.05 g, 9. /.). 

° 04 Genera. Method tor .he Ccversion of c^AUcoxy Esters iorco-MM Amides, 
synthesis of iV-(4-Cb.oro.3-((trifl"oron.e.hyl)phe.yl>iV.((4.(3.(5-(I- 
din,ethyiami.oethy.)carban.oynpyridyl)«xyphenyl) ^ 
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step 1. Synthesis of A'.(4-Chloro.3-(trifluoromethyl)phenyl)-A''-((4.(3-(5- 

carboxypyridyl) oxyphenyl) Urea 

iV-(4-Chloro-3-(trifluoromethyl)phenyl)-N-((4-(3-(5-methoxycarbonyipyridyl)oxyphenyl) 

urea was synthesized from 4-chloro-3-(trifluoromethyl)phenyl isocyanate and 4-(3-(5- 
methoxycarbonylpyridyl) oxyaniline (Method A14, Step 2) in a manner analogous to Method 
Cla. A suspension of N-(4-chloro-3-(trifluoromethyl)phenyI)-A^'-{(4-(3-(5- 

methoxycarbonylpyridyDoxyphenyl) urea (0.26 g, 0.56 mmol) in MeOH (10 mL) was treated 
with a solution of KOH (0.14 g, 2.5 mmol) in water (1 mL) and was stirred at room temp, for 
1 h. The resulting mixture was adjusted to pH 5 with a I N HCl solution. The resulting 
precipitate was removed by filtration and washed with water. The resulting solids were 
dissolved in EtOH (10 mL) and the resulting solution, was concentrated under reduced 
pressure. The EtOH/concentration procedure was repeated twice to give ?/-(4-chloro-3- 
(trifluoromethyl)phenyl)-N'.((4-(3-(5-carboxypyridyl) oxyphenyl) urea (0.18 g, 71%). 



H H 



A 



Step 2. Synthesis of ;V-(4-chloro-3-(trinuororoetfayl)pbenyl)-iV'-((4-(3-(5-(2- 
dimethylaminoethyI)carbainoyl)pyri(iyl)oxypfaenyl)urea 

mixture of //-(4-chloro-3-(trifluoromethyl)phenyl)-N'-((4-(3-(5- 

carboxypyridyDoxyphenyl) urea (0.050 g, 0.011 mmol), MW-dimethylethylenediamine (0.22 
mg, 0.17 mmol), HOBT (0.028 g, 0.17 mmol), AT-methybnorpholine (0.035 g, 0.28 mmol), 
and EDCI-HCl (0.032 g, 0.17 mmol) in DMF (2.5 mL) was stirred at room temp, overnight. 
The resulting solution was separated between EtOAc (50 mL) and water (50 mL). The 
organic phase was washed with water (35 mL), dried (MgS04) and concentrated under 
reduced pressure. The residue was dissolved in a minimal amount of CH2CI2 (approximately 
2 mL). The resulting solution was treated with Et^O dropwise to give //-(4.chloro-3- 
(trifluoromethyl)phenyl)-^-((4-(3-(5-(2-dimethylaminoe±yl)carbamoyl)pyridyl)oxyphenyl) 

urea as a white precipitate (0.48 g, 84%: 'H NMR (DMSO-d^) 5 2.10 s, 6H), 3.26 (s, H), 7.03 
(d, 2H), 7.52 (d, 2H). 7.60 (m, 3H). 8.05 (s, IH), 8.43 (s, IH), 8.58 (t, m), 8.69 (s. IH), 8:90 

(s, IH), 9.14 (s, IH); HPLC ES-MS m/z 522 ((M+H)'). 
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D5. 



General Method for the Deprotection of iV-(<o-Silyloxyalkyl)amides. 
Synthesis of W-Chloro-3-((trifluoromethyl)phenyl)-A'H4-(4.{2-(.V-(2- 
hydroxy)ethylcarbamoyl)pyridyloKyphenyl)Urea. 

H H 



To a solution of ;/-(4-chloro-3-((trifluoromethyl)phenyl)-.V.(4-(4-{2-(W- 
triisopropylsilyloxy) ethylcarbamoyDpyridyloxyphenyl) urea (prepared in a manner 
analogous to Method Cla; 0.25 g, 0.37 mmol) in anh THF (2 mL) was tetrabutylan^monrnm 
fluoride (1 ,0 M in THF; 2 mL). The mixture was stirred at room temperature for 3 mm, then 
was treated with water (10 mL). The aqueous mixture was extracted with EtOAc (3 x 10 
n^) m combined organic layers were dried.(MgSO.) and concentrated under reduced 
pressure The residue was purified by column chromatography (SiO,; gradient from 100% 
hexane to 40% EtOAc/60% hexane) to give /sr-(4.chloro-3-((trifluoromethyl)phenyl)-// -(4- 
(4-(2.(W-hydroxy)ethylcarbamoyl)pyridyloxyphenyl) urea as a white solid (0.019 g, 10%). 

Listed below are compounds listed in the Tables below which have been synthesized 
according to the Detailed Experimental Procedures given above: 

Syntheses of Exemplified Compounds 

(see Tables for compound characterization) 

Entry 1' 4.(3.7^-Methylcarbamoylphenoxy)aniline was prepared according to Method A13. 
According to Method C3, S-rerr-butylaniline was reacted with bis(trichloromethyl)carbonate 
followed by 4-(3-/^-Methylcarbamoylphenoxy)aniline to afford the urea. 

Entry ^- 4.Fluoro-l -nitrobenzene and ;,-hydroxyacetophenone were reacted according to 
Method A13, Step 1 to afford the 4.(4-acetylphenoxy)-l -nitrobenzene. 4.(4.Acetylphenoxy)- 
1-nitrobenzene was reduced according to Method A13, Step 4 . to afford 4.(4- 
acetylphcnoxv)aniline. .According to Method C3, 3-..-butylaniHne was reacted wuh 
bis(trichloromethyl) carbonate followed by 4-(4-acetylphenoxy)aniline to afford the urea- 



Entry 3: According to Method C2d, 3-r..r-butylaniline was treated with CDI, followed by.4- 
(3.W-methylcarbamoyl)-4-methoxyphenoxy)aniline, which had been prepared according to 
Method AS, to afford the urea. 

Entry 4: 5-r.rt-Butyl-2-methoxyaniline was converted to S-rerf-butyl-Z-methoxyphenyl 
isocyanate according to Method Bl. 4-(3-7^-Methylcarbamoylphenoxy)aniline. prepared 
according to Method A13. was reacted with the isocyanate according to Method Cla to 
afford the urea. 

Entry 5: According to Method C2d, 5.rerf-butyl.2-methoxyaniline was reacted with CDI 
followed by 4.(3-N.methylcarbamoyI)-4-methoxyphenoxy)aniline, which had been prepared 
according to Method A8, to afford the urea. 

Entry 6: 5-(4-Aminophenoxy)isoindoline-l,3-dione was prepared according to Method A3. 
According to Method 2d, 5-f.rf-butyl-2-methoxyaniUne was reacted with CDI followed by 5- 
C4-aminophenoxy)isoindoline- 1 ,3-dione to afford the urea. 

Entry 7: 4-(l-Oxoisoindolin-5-yloxy)aniline was synthesized according to Method A12. 
According to Method 2d. 5-rert-butyl-2-methoxyaniline was reacted with CDI followed by 4- 
( 1 .oxoisoindolin-5-yloxy)aniline to afford the urea. 

Entry 8: 4-(3-^-Methylcarbamoylphenoxy)aniline was synthesized according to Method 
A13. According to Method C2a, 2-methoxy-5-(trifluoromethyl)aniline was reacted with CDI 
followed by 4-{3-A^-methylcarbamoylphenoxy)aniline to afford the urea. 

Entry 9: 4.Hydroxyacetophenone was reacted with 2-chloro.5-nitropyridine to give 4-(4- 
acetylphenoxy)-5-nitropyridine according to Method A3, Step 2. According to Method A8, 
Step 4. 4-{4-acetylphenoxy)-5-nitropyTidine was reduced to 4-(4-acetylphenoxy).5. 
aminopyridine. 2-Methoxy-5-(trifluoromethyl)aniline was converted to 2-methoxy-5- 
a (tnfluoromethyl)phenyl isocyanate according to Method Bl. The isocyanate was reacted 
with 4-(4-acetylphenoxy)-5-aminopyridine according to Method Cla to afford the urea. 
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Me^oa A. Step 3a. 7* J,„,H-Py^dy.o,y,-ia.. — 

, u, Hri salt was reacted with ammonia 
.cco*g to Method M. Step 3b .0 form chtor ^^^^ ^ ^ 

c;.'amoy.-4-pyridytay)atilm=»^»'*««"«^ 

. -oto— ^^^^^^ r;::r:— 
S.CP 3. ^::^-z'-r::'":.u.. . » 

according to Method A2, Step ^ ^ § ^ ^^^^^^ C2a, 2-methoxy-5- 
.ethylcarbamoyl)-4-pyridyloxy)an.hne Acc ^.^^.^.^yicarbamoyM- 
„ ,nfluoromethyl)aniline was reacted wuh CDl foUowe 

pyridyloxy)aniline to afford the urea. 

, u, -H. HCl salt was reacted with ammonia 
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C4, 2-methoxy-5-(tnfluoromethyl)amUne was reacted with phosgene followed by 4.(2- 
carbamoyl-4-pyridyloxy)aiiiUne to afford the urea. 

Entrv 15: According to Method C2d, 5-(triflouromethyl)-2-methoxyaniline was reacted w.th 
CDl' followed by 4-(3-N-methylcarbamoyl)-4-methoxyphenoxy)aniline, which had been 
prepared according to Method A8, to afford the urea. 

Entry 16- 4K2-(/^-Methylcarbaxnoyl)-4-pyridyloxy)-2.methylaniline was synthesized 
according to Method A5. 5.(Trifluoromethyi)-2.methoxyaniline was converted mto 5- 
(tnfiuoron.ethyl)-2-methoxyphenyl isocyanate according to Method Bl. The isocyanate was 
reacted with 4-(2-(/^-methylcarbamoyl)-4.pyridyloxy).2-methylamline according to Method 

Clc to afford the urea. , 

Entiy 17- 4-(2-(A'.MethylC3xbamoyl)-4-pytidyloxy)-2-cUoroaiulm= wa. synthesized 
according to Method A6. 5-(Trifluoro,nethyl).2-metho.yaniline was converted .nto 5- 
(,rifluorotnethyl)-2.methoxyphettyl isocyanate according to Method Bl. 5- 
(Tnfluoromethyl>2.metho« isocyanate was reacted with 4.{2-(^^.me,hylcarban,oyl> 
4-pyridyloxy)-2-chloroamline according to Method Cla to afford the urea. 

, Entry 15: According to Medtod A2. Step 4, 5-amino-2.methylpheno. was reacted with 4- 
chloro.N-med,yl.2-pyridin.carhoxannde, which had been synthesized according to Method 
A2 Step 3b to give 3-(2-(W-m«hylcarbaH.oyl)-4-pyridytay)-4.m=thylan.l.ne. 5- 
(WfluoromethyiH-methoxyanilin. was. converted into 5.(.rifluoromethyl>.2-tn-ethoxyphenyl 
isocyanate according to Method Bl. S.(Thflttorome,hyl>2-n=thoxyph=nyl isocyanate was 

, reacted with 3.(2-(W-methylcarbamoylH-pyridyloxy)-4.me.hylaniline according to Method 
Cla to afford the urea. 

Entry 19- 4-CMoropyridin.-2.aAonyl chloride was reacted with ethylantine according to 
Method A2. Step 3b. The resnWnj 4.chlo,o-/.-ed,yl-2-pyridinecarboxamide was reacted 
with 4.™i.>ophenol according to Method A2. Step 4 to give 4.(2-(N.ethy,carba,noyH-4. 
pvridyloxy)aniline. 5<Tnnuoromethy.,-2.m.*oxyaniline was convened ,o.oj- 
,t'„fl.oron,ethy.).2.™.boxypheny. isocyanate according to Method Bl. S-aniluoro.cthy.,. 
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^-^ reacted with 4-(2-(A/-ethylcarbainoyI)-4-pyridyloxy)aniline 
2.meihoxyphenyl isocyanate V, as reacted wim'tv v 

according to Method Cla to afford the urea. 

A- to Method A2 Step 4, 4-amino-2-chlorophenol was reacted with 4- 

; 1 mlxyaniUn. converted in» M«ifluoro.«hy.>2-«*oxypheny, 
^""■"'''"Lod B,. 5.(Trifluoron,=.hy.>2.m=*oxyph=ny, 

■ :rr:xr:— ^^^^ — 

Clato afford the urea. 

.,,.M=*y,.hicp.c.oxyH-ni»b.n.cne oxid^cd acceding .0 M«hod M. 

, rithod Cla, 5-(trinuoro.ethyI>2-methoxyphenyl isocyana.e was reacted w.h (4 
methylsulfonylphenoxy)-l-aniline to afford the urea. 

„■ 4.(3.carbamoylphenoxy).l-rutroben2ene was reduced to 4.(3- 

Entry 22. 4 U caro . 4 According to Method Cla, 5- 

carbamoylphenoxy)aniline according to Method A15, Step 4. Ac g 
,0 (trifluoromethyD-Z-tncthoxyphenyl isocyanate was reacted 
carbamoylphenoxy)aniline to afford the urea. 



CVato afford the urea. 
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A2. Step 4 to 2ive 3-(4-(2-(^-niethylcarbamoyl)phenylthio)anilme. 5-(Trifluoromethyl)-2- 
niethoxyaniline" was convened into 5-(trifIuoromethyl)-2-methoxyphenyl isocyanate 
according to Method Bl. 5-(Trifluoromethyl)-2-methoxyphenyl isocyanate was reacted with 
3.(4-(2-(iV.methylcarbamoyl)phenylthio)aniline according to Method Cla to afford the urea. 

Entry 30: 4-Chloropyridine-2-carbonyl chloride was reacted with isopropylamine according 
to Method A2, Step 3b. The resulting 4.chloro-^-isopropyl-2-pyridinecarboxamide was 
reacted with 4-aininophenol according to Method A2, Step 4 to give A-H-^N- 
isopropylcarbamoyl)-4-pyridyloxy)aniline. 5.(Trifluoromethyl)-2.methoxyaniline was 
converted into 5.(trif\uoromethyl)-2.methoxyphenyl isocyanate according to Method Bl. > 
(Trifluoromethyl)-2-methoxyphenyl isocyanate was reacted with 4-(2-(M 
isopropylcarbamoyl)-4.pyridyloxy)amline According to Method.Cla to afford the urea. 

Entry 31: 4-(3-{5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14 5-(Trifluoromethyl)-2-methoxyaniline was converted into 5.(trifluoromethyl)-2. 
methoxyphenyl isocyanate according to Method Bl. 5-(Trifluoromethyl)-2-methoxyphenyl 
isocyanate was reacted with 4.(3-(5-methoxycarbonyl)pyridyloxy)aniline according to 
Method Cla to afford the urea. ;^.(5-(TrifluoromethyI)-2-methoxyphenyl).A^'-{4-(3-{5- 
methoxycarbonylpyridyl)oxy)pbenyl) urea was saponified according to Method D4, Step 1, 
and the corresponding acid was coupled with 4-(2-aminoethyl)morpholine to afford the 
amide according to Method D4, Step 2. 

Entry 32: 4-(3-{5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14 5-(Trifluoromethyl)-2-methoxyaniline was converted into 5-(trifluoro.methyl)-2. 
methoxyphenyl isocyanate according to Method Bl. 5.(Trifluoromethyl).2-methoxyphenyl 
isocyanate was reacted with 4-(3.(5-methoxycarbonyI)pyridyloxy)aniline according to 
Method Cla to afford the urea. 7^-(5-(Trifluoromethyl)-2-methoxyphenyI).iV-(4-(3-{5- 
methoxycarbonylpyridyl)oxy)phenyl) urea was saponified according to Method D4. Step I, 
and the corresponding acid was coupled with methylamine according to Method D4, Step . 
) to afford the amide. 



:r;:: - " — ^^^^^^^^^^^ 

and the corresponding acia was y 
Method D4, Step 2 to afford the amide. 

i aminopyridine according to Method Die. 

isocysnate accorimg to Method Bl. »-l ^^^^^ ^.,5., 

fluoroaniline according to Method Die. 

• :r™:=— ^^^^^ 
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„ , , Bl 4-C3-C.boxyph»oxy)aBiline wa. reacted w,.h > 
(^fluo™n.«hy.>2-— coupled w.,h 4- 
(ito^ylammoWme according to MefcodDlc. 

Uocvanate according to Method Bl. 4 (3 ^^^^^ ^^^^^^ ^,5. 

,„,3. M3-Car.....o.,..ine^^^^^^^ 
, i^yanate according .0 Method Bl. 4 (3 ,,,5. 

(trifiuoromethyl)-2-methoxypheny\>N ^3 
^orpholinoanilineaccordirtg to Method DU. 

„ e-pyridyllpiperazine according .0 Method Die, 
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Entry 42: 4-(2-^-Methylca^baInyi-4-pyridyloxy)anili^e was synthesized according to 
Method A2. 4.Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-,'V- 
methylcarbarayi-4-pyridyloxy)aniline according to. Method CI a to afford the urea. 

Entry 43: 4-Chloropyridine-2-carbonyl chloride HCl salt was reacted with anamonia 
according to Method A2, Step 3b to form 4-chloro-2-pyridinecarboxamide. 4-Chloro-2- 
pyridinecarboxamide was reacted with 4-aminophenol according to Method A2, Step 4 to 
form 4-(2-carbamoyl-4-pyridyloxy)aniline. According to Method CI a, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-carbamoyl-4-pyridyloxy)anihne to 
afford the urea. 

Entry 44; ' 4-Chloropyridine-2-carbonyl chloride HCl salt was reacted with ammonia 
according to Method A2, Step 3b to form 4-chloro-2-pyridinecarboxamide. 4-ChIoro-2- 
pyridinecarboxamide was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(2-carbamoyl-4-pyridyloxy)aniline. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 3-{2-carbamoyl-4-pyridyIoxy)aniIine to 
afford the urea. 

Entry 45: 4-Chloro-A/-methyl-2-pyridinecarboxaraide, which was synthesized according to 
Method A2, Step 3 a, was reacted with 3-aminophenol according to Method A2, Step 4 to 
form 3-(-2-(/V-methyicarbamoyl)-4-pyridyloxy)amline. According to Method Cla, 4-chloro- 
3-(trifIuoromethyl)phenyl isocyanate was reacted with 3-(2-(iV-methylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 46: 5-(4-Aminophenoxy)isoindoline-l,3-dione was synthesized according to- Method 
A3. According to Method Cla, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted 
with 5-(4-aminophenoxy)isoindoline-l,3-dione to afford the urea. 

Entry 47: 4-(2-(N-Methylcarbamoyl)-4-pyridyloxy)-2-methylaniline was synthesized 
according to Method A5. According to Method Clc, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 5-{4-aminophenoxy)isoindoline-l,3-dione to afford the urea. 
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Entry 48: 4-(3-A-Methylsulfamoyl)phenyloxy)amline was synthesized according to Method 
A15. According to Method Cla, 4-chIoro-3-(trifluoroinethyl)phenyl isocyanate was reacted 
with 4-(3-^-methylsulfamoyl)phenyloxy)aniline to afford the urea. 

Entry 49; 4-(2-(A'-Methylcarbainoyl)-4-pyridyloxy)-2-chloroaniline was synthesized 
according to Method A6. According to Method Cla, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4.(2-(JV-methylcarbamoyl)-4-pyridyloxy)-2-chIoroaniline to 
afford the urea. 

Entry 50: According to Method A2, Step 4, 5-amino-2-methylphenol was reacted with 4- 
chloro-//.methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2, Step 3b, to give 3-(2-(A^-methylcarbanioyl)-4-pyridyloxy)-4-methylaniline. According to 
Method Cla, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 3'{2-iN- 
methylcarbamoyl)-4-pyridyloxy)-4-methylaniline to afford the urea. 

Entry 51: 4-Chloropyridine-2-carbonyl chloride was reacted with ethylamine according to 
Method A2, Step 3b. The resulting 4-chloro-//-ethyl-2-pyridinecarboxamide was reacted 
with 4-aminophenol according to Method A2, Step 4 to give 4-(2-(A^-ethylcarbamoyI)-4. 
pyridyloxy)aniline. According to Method Cla, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4-(2-(iV-ethylcarbamoyl)-4-pyridyloxy)anilinc to afford the urea. 

Entry 52: According to Method A2,.Step.4, 4-amino-2-chIoropben61 was reacted with 4- 
chloro-N-methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2, Step 3b, to give 4-(2-(^-methylcarbamoyI)-4-pyridyloxy)-3.chloroaniline. According to 
Method Cla, 4-chloro-3-(trifluoromethyI)phenyi. isocyanate was reacted with 4-{2-(iV- 
methylcarbanioyl)-4-pyridyloxy)-3-chloroaniline to afford the urea. 

Entry 53: 4-(4-MethyIthiophenoxy)-l -nitrobenzene was oxidized according to Method A19, 
Step I to give 4-(4-methylsulfonylphenoxy)-l-nitrobenzene. The nitrobenzene was reduced 
according to Method A19, Step ! to give 4-(4.rae.thyisulfonylphenoxy)-l -aniline. According 
to Method Cla, 4.chloro-3-(trifIuoroniethyl)phenyl isocyanate was reacted with. 4-{4- 
. methylsulfonylphenoxy)- 1 -aniline to afford the urea. 
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Entry 54: 4-Brotnobenzenesulfonyl chloride was reacted with methylamine according to 
Method A15, Step 1 to afford iV-methyI-4-bromobenzenesulfoiiamide. jV-Methyl-4- 
bromobenzenesulfonamide was coupled with phenol according to Method A 15, Step 2 to 
afford 4-(4-(N-methylsulfamoyl)phenoxy)benzene. 4-(4-(//- 

Methylsulfamoyl)phenoxy)ben2ene was converted into 4-(4-(A^-methylsulfamoyl)phenoxy)- 
1 -nitrobenzene according to Method Al 5, Step 3. 4-(4-(^'-Methylsulfamoyl)phenoxy)-l- 
nitrobenzene was reduced to 4-(4-A^-methylsulfamcyl)phenyloxy)aniline according to 
Method A15, Step 4. According to Method CI a, 4-chloro-3-(trinuororaethyl)phenYl 
isocyanate was reacted with 4-(3-//-methylsuIfamoyl)phenyloxy)aniline to afford the urea. 

Entry 55: 5-Hydroxy-2-raethylpyridine was coupled with l-fluoro-4-nitrobenzene according 
to Method AI8, Step 1 to give 4-(5-(2-Methyl)pyridyloxy)-l -nitrobenzene.' The 
methylpyridine was oxidized according to the carboxylic acid, then esterified according to 
Method A18, Step 2 to give 4-(5-(2-methoxycarbonyl)pyridyloxy)-l-nitrobenzene. The 
nitrobenzene was reduced according the Method A18. Step 3 to give 4.(5 -(2- 
methoxycarbonyl)pyridyloxy)aniline. The aniline was reacted with 4-chIoro-3- 
(trifluoromethyl)phenyl isocyanate according to Method Cla to afford the urea. 

Entry 56: 5-Hydroxy-2-methylpyridine was coupled with l-fluoro-4-nitrobenzene according 
to Method A18, Step 1 to give 4-(5-(2-MetfayI)pyridyloxy)-l -nitrobenzene. The 
methylpyridine was oxidized according to the carboxylic acid, then esterified according to 
Method AI8, Step 2 to give 4-(5-(2-methoxycarbohyl)pyridyloxy)-l-nitrobenzene. The 
nitrobenzene was reduced according the Method A18, Step 3 to give 4-(5-(2- 
methoxycarbonyl)pyridyloxy)aniline. The aniline was reacted with 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate according to Method Cla to give ^/-(4-chloro-3- 
• (trifluoromethyl)phenyl)-^ '-(4-(2-{methoxycarbonyl)-5-pyridyloxy)phenyl) urea. The 
methyl ester was reacted with methylamine according to Method D2 to afford iV-(4-chloro-3- 
■ (trifluoromethyl)phenyl)-A^'-(4-(2-(iV-methylcarbamoyl)-5-pyridyloxy)phenyl)urea. 

Entry 57: /^-(4-Chloro-3-(trifluoromethyl)phenyl-yV'-(4-aminophenyl) urea was prepared 
according to Method Cld. A^-(4-Chloro-3-(trifluoromethyl)phenyl-/^'-(4-aminophenyl) urea 
was coupled with mo«o-methyl isophthalate according to Method Dl a to afford the urea. 
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Entry 5S: A-(4-Chloro-3-(trifluoromethyl)phenyl-A"-(4-aininophenyl) urea was prepared 
according to Method Cld. A'-(4-Chloro-3-(trif]uoromethyl)phenyl-A^'-(4-aminophenyl) urea 
was coupled with wo«o-methyl isophthalatc according to Method Dla to afford ;V-(4-chloro- 
3-(trifluoromethyl )phenyl-A' '-(4-(3-methoxycarbonylphenyl)carboxyaminophenyl ) urea. 
According to Method D2, A''-(4-chIoro-3-(trifluoromethyI)phenyl-A^'-(4-(3- 
inethoxycarbonylphenyl)carboxyaminophenyl) urea was reacted with methylaraine to afford 
the corresponding methyl amide. 

Entry 59; 4-Chloropyridine-2-carbonyl chloride was reacted with diraethylamine according 
to Method A2,' Step 3b. The resulting 4-chloro-Ar,A'-dimethyI-2-pyridinecafboxamide was 
reacted with 4-aminophenol according to Method A2, Step 4 to give 4-i2-{N,N- 
dimethylcarbamoyI)-4-pyridyloxy)aniline. According to Method Cla, 4-chloro-3- 
(trifluoromethyOphenyl isocyanate was reacted with 4-(2-(/v;//-dimethylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 60: 4-Hydroxyacetophenone was reacted with 4-fluoronitrobenzene according to 
Method A13, Step I to give 4-(4-acetylphenoxy)nitrobenzene. The nitrobenzene was 
reduced according to Method 13, Step 4 to afford 4-(4-acetylphenoxy)aniline, which was 
converted to the 4-(4-(l-(A('-methoxy)iminoethyl) phenoxyaniline HCI salt according to 
Method AI6. According to Method Cla, 4-chIoro-3-(trifluoromethyl)phenyl isocyanate was 
reacted with 4-(4-acetylphenoxy)aniline to afford the urea. 

Entry 61: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A 13, 
Step 2. 4-(3-Carboxyph'enoxy)-l -nitrobenzene was • coupled with 4-(2- 

aminoethyl)morpholine according to Method A13, Step 3 to give 4-(3-{A^-(2- 
morpholiriylethyl)carbamoyl)phenoxy)-l-nitrobenzene. According to Method A13 Step 4, 4- 
(3-(A^-(2-morpholinylethyl)carbamoyl)phenoxy)-l -nitrobenzene was reduced to 4-(3-(A'-{2- 
morpholinylethyl)carbamoyl)phenoxy)aniiine. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-{A^-(2- 
morpho!inylethyl)carbamoyl)phenoxy)aniline to afford the urea. 
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Entry 62: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-l-nitrobenzene was coupled with l-(2-aminoethyl)piperidine 
according to Method A13. Step 3 to give 4-(3-(^-(2-piperidyiethyl)carbamoyl)phenoxy)-l- 
nitrobenlene. According to Method A13 Step 4, H2<N.{2- 

piperidylethyl)carbainoyl)phenoxy)-l -nitrobenzene was reduced to 4-(3-(.V-(2- 
piperidylethyl)carbamoyl)phenoxy)aniline. According to Method Cla, 4-chIoro-3- 
.(trifluoromethyl)phenyl isocyanate was reacted with ■ 4-(3-(N-(2- 
piperidylethyl)carbanioyl)phenoxy)aniline to afford the urea. 

Entiy 63; 4-(3-Carboxyphenoxy)- 1 -nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-l-iiitroben2ene was coupled -with tetrahydrofurfurylamine 
according to Method A13, Step 3 to give 4-(3-(.V- 
(tetrahydrofurylmethyI)carbamoyl)phenoxy)-l -nitrobenzene. According to Method A13 Step 
4, 4.(3-(iV-{tetrahydrofurylmethyl)carbamoyl)phenoxy)-l -nitrobenzene was reduced to 4-{3- 
(A'-(tetrahydrofurylraethyl)carbamoyl)phenoxy)aniline. According to Method Cla, 4-chloro- 
3-(trifluoromethyl)phenyl isocyanate was reacted with A-{2-{N- 
(tetrahydrofurylmethyl)carbamoyl) phenoxy)aniline to afford the urea. 

Entry 64: 4-(3-Carboxyphenoxy)-l -nitrobenzene was synthesized according to Method A13, 
Step 2. 4-(3-Carboxyphenoxy)-I-nitrobenzene was coupled with 2-aminomethyl-l- 
ethylpyrrolidiiie according to Method A13, Step 3 to give 4-(3-(^-{{l- 
methylpyTTolidinyI)niethyl)carbanioyl)phenoxy)-l-nitrobenzene. According to Method A13 
Step 4, 4.(3-(/^-((l-methylpyrrolidinyl)methyl)carbamoyl)phenoxy.).l -nitrobenzene was 
reduced to 4-(3-(A^-((l-methylpyTrolidinyl)methyl)carbamoyl)phenoxy)amline. According to 
Method Cla, 4-chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(iV-((l- 
methylpyrrolidinyl)methyl)carbamoyl)phenoxy)aniline to afford the urea. 

Entry 65: 4-Chloro-^/-methylpyridinecarboxamide was synthesized as described in Method 
A2, Step 3b. The chloropyridine was reacted with 4-aminothiophenol according to Method 
A2, Step 4 to give 4-(4-(2-(N-tnethylcarbamoynphenyithio)aniline. According to Method 
Cla, 4-chloro-3-{trifluoromethyl)phenyl isocyanate was reacted with 4.(4-(2-(M 
methylcarbamoyl)phenylthio)aniline to afford the urea. 
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Entry 66: 4-Chloropyridine-2-carbonyl chloride was reacted with isopropylamine according 
to Method A2, Step 3b. The resulting 4-chlcro-iV-isopropyl-2-pyridinecarboxamide was 
reacted with 4.aminophenol according to Method A2, Step 4 to give H2-iN- 
isopropylcarbamoyl)-4-pyTidyloxy)amline. According to Method Cla, 4-chloro-3- 
(trifluoromethyl)phenyl isocyanate was reacted with 4-(2-(/^-isopropylcarbamoyl)-4- 
pyridyloxy)aniline to afford the urea. 

Entry 67; ■;y/-(4-Chloro-3-(trifluoromethyl)phenyl-iV'-(4-ethoxycarbonylphenyl) urea was 
synthesized according to Method Cle. ?/.(4.Chloro-3-{trifluorornethyl)phenyl-A^'-(4- 
ethoxycarbonylphenyl) urea was saponified according to Method D3 to give iV-(4-chloro-3- 
(trifluoromethyi)phenyl-N'-(4.carboxyphenyl) urea. /^.(4-Chloro-3-(trifluoromethyl)phenyl- 
iV'-(4-carboxyphenyl) urea was coupled with 3-methylcarbamoylaniline according to Method 
to give Ar-(4-chloro-3-(trifluoroinethyl)phenyl-W'-(4-{3- 

methylcarbamoylphenyl)carbamoylphenyl)urea. 

Entry 68: 5-(4-Aniinophenoxy)-2-methylisoindoline-l,3-dione was synthesized according to 
Method A9. According to Method Cla, 4.chloro-3-(trifluoromethyl)phenyl isocyanate was 
reacted with 5-(4-aminophenoxy)-2-methylisoindoline-l,3-dione to afford the urea. 

Entry 69: 4-Chloro-A^-methylpyridihecarboxamide was synthesized as described in Method 
A2, Step 3b. The chloropyridine was reacted with 3-aininothiophenol according to Method 
A2, Step 4 to give 3-(4-(2-(^-methylcarbaiiioyl)phenylthio)aniIine. According to Method 
Cla, 4-chloro-3-(tri£luoromethyl)phenyl isocyanate was reacted with 3-(4.(2-(A'- 
methylcarbamoyl)phenylthio)aniline to afford the urea. 

Entry 70: 4-(2-(//-(2-Mcrpholin-4-yIethyl)carbamoyl)pyridyloxy)aniline was synthesized 
according to Method AlO. According to Method Cla, 4-chloro-3-(trifluoromethyl)phenyl 
isocyanate was reacted with 4-(2-{/^-(2-moipholin-4.ylethyl)carbainoyl)pyridyloxy)aniline to 
afford the urea. 
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Entry 71 : 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 4-Chloro-3-(trifluoromethyi)-2-methoxyphenyl isocyanate was reacted with 4.(3-(5- 
methoxycarbonyl)pyridyloxy)aniline according to Method CI a to afford the urea. .V-(4- 
Chloro-3-(trifluoromethyl)phenyl)-/^-(4-(3-(5-methoxycarbonylpyTidyl)oxy)phenyI) urea 
5 was saponified according to Method D4, Step 1, and the corresponding acid was coupled with 
4-(2-aminoethyl)morpholine to afford the amide. 

Entry 72: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A14. 4-Chloro-3'(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(5- 
10 methoxycarbonyl)pyridyloxy)anihne according to Method Cla to afford the urea. //-(5- 
(Trifluoronieihyl)-2-methoxyphenYl)-A^'-(4K3-(5;-methoxycarbonylpyridyl)oxy)phenyl) urea 
was saponified according to Method D4, Step 1, and the corresponding acid was coupled with 
methylamine according to Method D4, Step 2 to afford the amide. 

IS Entry 73: 4-(3-(5-Methoxycarbonyl)pyridyloxy)aniline was synthesized according to Method 
A 14. 4-Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-(5- 
methoxycarbonyl)pyridyloxy)aniline according to Method Cla to afford the urea. A/-(5- 
(Trifluoromethyl)-2-methoxyphenyl)-//'-(4-(3-(5-inethoxycarbonylpyridyl)oxy)phenyl) urea 
was saponified according to Method D4, Step 1, and the corresponding acid was coupled with 

20 M^V-dimethylethylenediamine according to Method D4, Step 2 to afford the amide. 

Entry 74; 4-Ch]oropyridine-2-carbonyl chloride HCl salt was reacted with 2- 
hydroxyethylamine according to Method A2, Step 3b to form 4-chIoro-A''-{2- 
triisopropylsilyIoxy)ethylpyridine-2-carboxamide. 4-Chloro-A''-(2- 

25 triisopropylsilyloxy)ethylpyridme-2-carboxamide was reacted with- triisopropylsilyl chloride, 
followed by 4-aniinophenol according to Method A17 to form 4-(4-{2-(yV-(2- 
triisopropylsilyloxy)ethylcarbamoyl)pyridyloxyaniline. According to Method C 1 a, 4-chloro- 
3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(4-(2-(//-(2- 
trilsopropylsilyloxy)ethylcarbamoyl) pyridyloxyanilinc to afford jV-(4-chloro-3- 

30 ((trifluoromethyl)phenyl)-W"'-(4-(4-(2-(yV-(2-triisopropylsiIyloxy) 
ethylcarbamoyl)pyridyloxyphenyl) urea. 
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Entry 75: 4-(3-Carboxyphenoxy)anilme was synthesized according to Method All, 4- 
Chloro-3-{trifluoromethyrjphenyl isocyanate was reacted with 4-(3-p- 
inethoxycarbonyOpyridyloxy)aniline according to Method Clf to afford the urea, which was 
coupled with 3-aminopyridine according to Method Di e. 

Entry 76: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with N-{A. 
acetylphenyl)piperazine according to Method Die. 

Entry 77: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluororaethyl)phenyl isocyanate was reacted rwjth 4-(3-carboxyphenoxy)aniline 
according, to Method Clf to afford the urea, which was coupled with 4-fluoroaniline 
according to Method Die. 

Entry 78: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
ChlorQ-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with 4. 
(dimethylamino)aniline according to Method Die. 

Entry 79: 4-(3-Caxboxyphenoxy)aniline was synthesized according to Method AU. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to- afford the urea, which was coupled with N- 
phenylethylenediamine according to Method Die. 

Entry 80: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifIuoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
according to Method Clf to afford the urea, which was coupled with 2-methoxyethylamine 
according to Method Die. 

Entry 81: 4-(3-Carboxyphenoxy)aniline was synthesized according to Method All. 4- 
Chloro-3-(trifluoromethyl)phenyl isocyanate was reacted with 4-(3-carboxyphenoxy)aniline 
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mtthoxypyriiine according to Method Die. 

4-(3-C«eno.y)3ni.in= was s^thesized acooriing to Method AU. 4- 

according to Method Die. 

' 83. 4-(3-Carboxyphenoxy)a.ito wa. synthesized according to Method' AU 4- 
Entry 8J. 4 u - 4J3^ari>oxyphenoxy)amline 

according to Method Die. 

S. 4-Chioro.yridine.^car.ony, e.o^= - ^^-^J^^^^^^ 
, hydroxychylamine according to Method A2, Step 3h 

— ^^^^^ 

, 3-(.ri— yopheny, isocy^ate was reaced »^ MJ^^^_^_ 
triisopropylsilyloxyXthylcarbamoyDpyridyloxyamhne to gi e 

((,rifluoron,ethyl)phenyl>W-(4-(4-(2W2- ^^^^^^^ 
■ ,nisopropyisi.y.oxy)e.hyicarban.oyi)pyridyloxypheny« urea. Jjj; ^ 
according to Method D5 to afford W-chloro-S-CCtrrnuoromethyOphcnyl) A/ (4 ( 

25 hydTOxy)ethylcarbainoyl)pyridyloxyphenyl)urea. 
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85- 4.(2-(N-Me.hy.car.an,oy.,-4-pyridyloxy)aniline was syn*esized according to 
mII a' 4.Bro,no-3-(trifluorom.thyl)aniiine was converted to 4-Wo. - 
Method A2. toron. „ ,^„d bi According to Method CI a. 4- 

(tn— ^phenyl «e ^---J^^^^^^^^^^ 
bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with ( 

pyridy\oxy)aniline to afford the urea. 
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U: 4.(2-(N.Mea,y,carb»oylH-pyndylcxy)-2.cMo,oa™line sy..h=s.«d 
r^,„,.0M«K0.M,4.B.n.o-3K— «M)aniU..>s convened .^^^^^^^^ 
luoJ— h»y> isocyanate aceordi.. .0 Method B>. Win, » Me*^ 4 
r„!:Mmii;ole«)p.e„y> .ocyanaU wa= .acted .(.«.ca«-4. 
pyridyloxyhZ-chlotoamline to afford the urea. 

, „ 87- Acccrdittg to Metitod A2, Step 4. 4.att.ino.2.cWorophenol wa. reacted with 4- 
21Z ' -PyHdinecarhoxatnide. whtch had hee. .yttthesi^ed accctdi., .0 Method 
TZTl 4-<2«carhatnoyi,-4.py.dyio.V>3-.oroa.iit... «to.o- - 
, A2. Step 3B, = 4.troBO-3-(trifluorom«*yl)Pt'enyl .socyanate 

::re wrr-i. 4-.«„.H-py.«^^^^ » 



afford the urea. 
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Entry SS: 4-Ch.oropyridine-2-carbonyi chloride wa. reacted with ethylamine according » 
m La^ Step 3b The resulting 4-chloro-N-ethyl-2-pyridinecarboxan..de was reaaed 

rmoZ:. — .0 Method A2, Step 4 to 

(trifluoromethyDphenyl isocyanateaccordmg.to Method Bl, According ^ _^ 
llo-3.(trifluorontethy*henyl isocyanate was reacted with 4.(2- -4- 
pyridyloxy)aniline to afford the urea. 

,„^,,4-Chioro-.-.neth,.2-pyndinecarhoxarnide,which^ 

Method A2 Step 3a. wa. reacted with 3.anmophen.l accordtng .0 Method A. S«p 4 ,0 
r3-(«,carha.noyl)«.oxy,aniline. «ro.o.3-(.rinnoro.e.>,a.^^^ 

1 converted into 4.hron.o-3-(.r,— hyDpheny, isocyanate accordmg .0 Me^od B . 
rc:is.oM..hodCla.4.hron,oOK,ri«uoro.n=.hy.,phenyUsocyana.ewasreactedw.th3. 

(.2.(N-n.e.hylcarban,oyO-4-pyridyloxy)aniline to afford the urea. 

, Entry 90- According to Method A2, Step 4, 5.annno.2-methylphenol was reacted wHh 4- 
T Lethvl ^ pvndinecarboxamide, which had been synthesized accordtng to Method 



^ A ;ntn A bromo-3-(trifluoromethyl)phenyl isocyanate 

according to Method Bl. Accordmj to M=*od Cla, 4^ J 
isocyanat. was reacted with 3-(2-C?/->itethylcarbamoyl)-l-pyndyloxy)-4m 



afford the urea. 



(,.(iVAr-dim..hylcarban,oyl)-4-pyridyloxy)anilitie to afford the urea. 

^ =^ 4 to J 4.(^2 W-bamoyWhioJaniline. 
A2, Step to = 4-bromo-3-(trifluorom=lhynph»yl 
^-^-;-^;^--ZX:l^. .bro..c-3-(tH«— y,.be„y, 



20 urea. 



Bntry ,3. «h,oro-«lpyri"amide was synthesized a. described ,n Met^- 
urea. 

H„„ 94- 4-(-W2-Mor,ho«n-.-ylethyl,c«ban,oy.)pyridvloxy)aniUhe was synthesized 

according to Method AlO. 4 Brom v r, ^cording to Method C la. 4. 

3.(trifluoromethyl)phenyl isocyanate accordmg to MethodBl. Mcord, g 
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bromo-3-(trifluoromethyl)phenyl isocyanate was reacted with 4.(2-0V.{2-Morpholin-4- 
ylethyl)carban:ioyl)pyridyloxy)aniline to afford the urea. 



Entry 95: 4-{2-(A^-Methylcarbamoyl)-4-pyridyloxy)aniline was synthesized according to 
Method A2. 4-Chloro-2-methoxy-5-(trifluoromethyl)amline was synthesized according to 
Method A7. 4-Chloro-2-methoxy-5-(trifluoromethyl)aniline was converted into 4-chloro-2- 
methoxy-5-(trifluoromethyl)phenyl isocyanate according to Method Bl, According to 
Method CI a, 4-chloro-2-methoxy-5-(trifluoromethyI)phenyl isocyanate was reacted with 4- 
(2-(7^-niethylcarbamoyl)-4-pyridyloxy)aniline to afford the urea. 

Entry 96: 4-(2-(A'-Methylcarbamoyl)-4-pyridyloxy)-2-chloroaniline . was synthesized 
according to Method A6. 4-Chloro-2-methoxy-5-CtrifluorDniethyl)aniline. was synthesized 
according to Method A7. 4-Chloro-2-methoxy-5-(trifluorotnethyi)aniline was converted into 
4-chloro-2-methoxy-5-(trifltioromethyl)phenyl isocyanate according to Method Bl. 
According to Method CI a, 4-chloro-2-methoxy-5-(trifluoromethyl)phenyl isocyanate was 
reacted with 4-(2-(N-methylcarbamoyl)-4-pyridyloxy)-2-chloroamline afford the urea. 

Entry 97: According to Method A2, Step 4, 4-amino-2-chlorophenol was reacted with 4- 
.chloro-iV-methyl-2-pyridinecarboxamide, which had been synthesized according to Method 
A2, Step 3b, to give 4-(2-(iV-methyIcarbamoyl)-4-pyridyloxy)-3-chloroaniline. 4-Chloro-2- 
methoxy-5-(trifluoromethyl)aniline was synthesized according to Method A7. 4.Chloro-2- 
methoxy-5-(trifluoromethyI)aniline was converted into. 4-chloro-2-methoxy-5- 
(trifluoromethyl)phenyl isocyanate according to Method Bl. According to Method 01 a, 4- 
chloro-2-methoxy-5-(trifIuoromethyl)phenyl isocyanate was reacted with 4-{2-{^- 
me±ylcarbamoyl)-4-pyridyloxy)-3-chloroaniline to afford the urea. 

Entry 98: 4-Chloro-7^-methyl-2-pyridinecarboxamide, which was synthesized according to 
Method A2, Step 3a, was reacted with 3-aininophenol according to Method A2, Step 4 to 
form 3-(-2-(//-mcthylcarbamoyl)-4-pyridyloxy)aniline. 4-Chloro-2-methoxy-5- 
(trifluoromethyl)aniline was synthesized according to Method A7. 4-Chloro-2-methoxy-5- 
(trifluoromethyl)aniline was converted into 4-chloro-2-methoxy5-(trifluoromethy!)pheny! 
isocyanate according to Method Bl. According to Method Cla, 4-chloro-2-methoxy-5- 



(trifluoromethyllphenyl ^^V^nate as was reacted mtb M 
pyridyloxy)anilme to afford the urea. 

, . „. ..Chloropyridtae-J-oarbonyl oUoride was reacted w,th ethylamMe according to 
E,,^ „. 4 CU«;V" 4-chIoro*emyl-2-pyridin«arbox=mide was reacted 

Method A2, Step .b. The resulting 4.(2.(^^,hylcarbamoyl>4- 
wid. 4-aminophenol according to Method A2. St^ 4 e ( 

, „ 4-Chloro-2-methoxy-5-(trifliK.romethyl)amhn= was syn 

pyndy oxy,a.^.n. 4 ^ 3.^„.^,,,^,ine was converted .to 

::: ::: JlVcU .c.oro«S-(.n— hen. Uocyanatew. 
ledwL4-a,.-e.hy,carha..yl)«xy)aniUneto^^^^^ 

E„„ >00. 4-Chloropvridine-2-carhony, chloride was r^ted with dimethylamine according 
:r d ... Ste/.. The resting ^-^-^^^^^^ 
wrth 4.a.inopheno, according "^-^^^ 

was syn.hesi.cd 3:^^,,,,^^^^^^^^ isocyanate according to 

was converted tnto ^"'^'-^J^d CI 4-ch.oro.2-ne.hoxy-5-(trifluoron,ethy«phenyi 



urea. 



HntrylOi: 4.Chioro-N-n>ethy,-2-pyrid,ne=arhoxan,ide. which was syn*^^^^^^^^ 
TLi A2 Step 3^ was reacted with J-aminophenol according to Method A2, Step 
„ ::^Hrethylarh.^^^^^^^^^^^ 

n,«hylcarbamoyl)4.pyridytay)aniline to fom the urea. 

, „ 4-(-(.V-Methy,carbamoyl,-4^yridyioxy)3niHne was synthesized according to 
^0^. ;lBut;2.2..dintethy,pyrro.yi,aniUne was synthes.ed accordtng to 



Method A4. 5-rm-But>-l-2-(2,5-dimethylpyrrolyl)aniline was reacted with CDI followed by 
4-(2-(W-methylcarbamoyl)-4.pyridyloxy)aniline according to Method C2d to afford the urea. 

£ntT>' 103: 4.ChIoro-iV-methyl.2-pyridinecarboxamide was synthesized according to Method 
A2 Step 3b. 4.Chloro-N.methyl-2.pyridinecarboxanude was reacted with 4.aminophenol 
according to Method A2, Step 4 using DMAC in place of DMF to give 4-(2-(/^- 
methylcarbamoyl)-4-pyridyloxy)amline. According to Method C2b, reaction of 3-amino-2- 
methoxyquinoline with CDI followed by 4-(2-(/^-methylcarbamoyl)-4-pyridyloxy)an,hne 
afforded bis(4-(2-(^-methylcarbatnoyl)-4-pyridlyoxy)phenyl)urea. 



Listed in the Tables below are compounds which have been synthesized according to 
the Detailed Experimental Procedures given above: 



Tables 

The compounds listed in Tables 1-6 below were synthesized according to the general 
methods shown above, and the more detailed exemplary procedures are in the entry listings 
above and characterizations are indicated in the tables. 
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Table 1. 



3-r£rrt-But)lpbenyl Ureas 




5 Table 2. 



5-wrt-Butyl-2-methoxyphenyl Ureas 
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Table 3. 
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5-{Trinuoromethyl)-2-methoxyphenyl Ureas 
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The preceding examples can be repeated with similar success by substituting the generically 
or specifically described reactants and/or operating conditions of this invention for those used 
in the preceding examples. 

10 From the foregoing description, one skilled in the art can easily ascertain the essential 
characteristics of this invention and, without departing jfrom the spirit and scope thereof, can 
make various changes and modifications of the invention to adapt it to various usages and 
conditions. 



88 



V^HAT IS CLAIMED IS: 
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1 . A compound of Formula I: 

A-D-B (I) 
or a pharmaceutically acceptable salt thereof, wherein 
D is -NH-C(0)-NH-, 

A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L' )<^ , 
where L is a 5 or 6 membered cychc structure bound directly to D, L' comprises a 
substituted cyclic moiety having at least 5 members, M is a bridging group having at least 
one atom, q is an integer of firora 1-3; and each cyclic structure of L and L'. contains 0-4 
members of the group consisting of nitrogen, oxygen and sulfur, and 

B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to 
30 carbon atoms with at least one 6-member cyclic structure bound directly to D containing 
.0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherein L' is substituted by at least one substituent selected from the group consisting 
of -SO2R., -C(0)Rx and -C(KRy) Rz, 

Ky is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and 0 and optionally halosubstituted, up to per 
halo, 

R, is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and 0 and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and 0 and are optionally substimted by halogen; 

Rx is Rr or NRaRb where Rj and Rb are 
a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and O and optionally substituted by halogen,, hydroxy and 
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carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-0Si(Rf)3 where Rf is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 
5 by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 
optionally contain heteroatoms selected from N, S and 0 and are optionally substituted by 
halogen; or 

b) Ra and Rb together form, a 5-7 member heterocychc structure of 1-3 
heteroatoms selected from N, S and 0, or a substituted 5-7 member heterocyclic structure of 

10 1-3- heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, 
S and 0 and are optionally substituted by halogen; or 

c) one of Ra or Rb is -C(0)-, a C1-C5 divalent alkylene group or a substituted C|- 
C5 divalent alkylene group bound to the moiety L to forai a cyclic structure with at least 5 

15 members, wherein the substituents of the substituted Ci-Cj divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 
to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and 0 and are 
optionally substituted by halogen; 

where B is ' substituted, L is substituted or L' is additionally substituted, the 
20 substituents are selected from the group consisting of halogen, up to per-halo, and Wn, where 
n is 0-3; 

wherein each W is independently selected from the group consisting of -CN, -CO2R', 
-C(0)NRV, -C(0)-R^ -NO2, -OR^ -SR', -NRV, -NR'C(0)0R', -NR'C(0)R'. -Q-At, and 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
25 from N, S and 0 and optionally substituted by one or more substituents independently 
selected from the group consisting of -CN, -CO2R', -C(0)R^ -C(0)NR'R^ -OR', -SR', - 

NRV, -NO2, -NR^C(0)R^ -NR^C(0)0R^ and halogen up to per-halo; with each R' 

independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
containing heteroatoms selected from N, S and 0 and optionally substituted by halogen, 
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wherein Q is -0-, -S-, -N(R')-, -(CH:).-, -C(0)-, -CH(OH)-, -(CH{)r.O-, -(CH2).S-, 
-{CH2)„,N(R')-, -0(CH2)„,- CEX\ -CX'r, -S-(CH2)n,- and -N(R')(CH:),n-, where m= 1-3, 
and X' is halogen; and 

At is a 5- or 6-meinber aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
up to per-halo, and optionally substituted by Z„u wherein nl is 0 to 3 and each Z is 
independently selected from the group consisting of -CN, -COi'BJ, -C(0)R\ -C(0)NR R\ - 
NO2, -0R^ - SR' -NR^R\ -NR^C(0)0R', -NR'C(0)R^ and a carbon based moiety of up to 
24 carbon atoms, optionally containing heteroatoms selected from N, S and 0 and optionally 
substituted by one or more substituents selected from the group consisting of -CN, -CO2R , - 
COR', -C(0)NR'r', -or'. -SR'. -NO2. -NR'R', .NR'C(0)R\ and -NR'C(0)0R', with R' as 
defined above. 



2. A compound as in claim 1 wherein: 

Rv is hydrogen, Cmo alkyl, Cmo alkoxy, Cmo cycloalkyl having 0-3 heteroatoms, C:- 
,0 alkenyl, Cio alkenoyl, C6.12 aryl, C3.12 hetaiyl having 1-3 heteroatoms selected from N, S 
and O. C7.24 aralkyl, C7.24 alkaiyl, substituted C,.,o alkyl, substituted Ci.,o alkoxy, substituted 
C3.10 cycloalkyl having 0-3 heteroatoms selected from N, S and ©. substituted Ca -Cm aryl, 
substituted C3.U hetaryl having 1-3 heteroatoms selected from N, S and O, substituted C7-24 
alkaryl or substituted C7-C24 aralkyl, where Ky is a substituted group, it is substituted by 
halogen up to per halo, 

R, is hydrogen, Ci-io alkyl, d-io alkoxy, C3.10 cycloalkyl having 0-3 heteroatom, C2 -lo 
alkenyl, Ci.io alkenoyl, Ce-n aryl, C3 -Cm hetaryl having 1-3 heteroatoms selected from, S, N 
and O, C7.24 alkaryl , C7.24 aralkyl, substituted C,.,o alkyl, substituted Cmo alkoxy, substituted 
Cb-Cu aryl, substituted C3 -Cio cycloalkyl having 0-3 heteroatoms selected from S, N and O, 
substituted C3.12 hetary! having 1-3 heteroatoms selected from S, N and 0, substituted C7.24 
alkaryl or substituted C7-C24 aralkyl where K^ is a substituted group, it is substituted by 
halogen up to per halo, hydroxy, C,.,o alkyl, Cj.^ cycloalkyl having 0-3 heteroatoms selected 
from O, S and N. C3.12 hetaryl having 1-3 heteroatoms selected from N, S and O, Cio 
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alkoxv, Co.. aryl. halo substituted alkyl up to per halo alkyl, C,-C,: halo substituted aryl 
up to'per halo aryl, CrC: halo substituted cycloalkyl up to per halo cycloalkyl having 0-3 
heteroatoms selected from N, S and 0. halo substituted Ca-Cu hetaryl up to per halo hetaryl 
having 1-3 heteroatoms selected from O, N and S, halo substimted C,-C:. aralkyl up to per 
halo aralkyl, halo substimted C7-C24 alkaryl up to per halo alkaryl, and -C(0)Rg, 

Ra and Rb are, 

a) independently hydrogen, 

a carbon based moiety selected from te group consisting of Ci -Cio alkyl. C, - 
Co alkoxy, C3.0 cycloalkyl, C:.,o alkenyl, Cmo alkenoyl. C..u aryl, C^.,: hetaryl having 1-3 
heteroatoms selected from O. N and S, C3-,: cycloalkyl having 0-3 heteroatoms selected from 
N. S and O, C;.:. aralkyl. C-C^* alkaryl, substituted Cio alkyl, substituted C,.>o alkoxy, 
substituted C3.,o cvcloalkyl, having 0-3 heteroatoms selected from N. S and 0, substituted C,. 

aryl, substituted C3-n hetaryl having 1-3 b.teroatoms selected from N. S and 0, substituted 
Cy ,4 aralkyl, substituted C7.24 alkaryl, where R. and R. are a substituted group, they are 
substituted by halogen up to per halo, hydroxy, Co alkyl, €3-1: cycloalkyl having 0-3 
heteroatoms selected from O, S and N, C3.U hetaryl having 1-3 heteroatoms selected from N, 
S and O, Cmo alkoxy. au aryl. C,^ halo substituted alkyl up to per halo alkyl, C^-C: halo 
substituted aryl up to per halo atyl, C3-Cn halo substituted cycloalkyl having 0-3 heteroatoms 
selected from N. S and 0, up to per halo cycloalkyl, halo substimted C3-CU hetaryl up to per 
halo heteraryl, halo substituted C:-C:4 aralkyl up to per halo aralkyl, halo substituted C7-C34 
alkaryl up to per halo alkaryl, and -C(0)Rg ; or 

-0Si(Rf)3 where Rf is hydrogen, Cmo alkyl, Cmo alkoxy, Cj-Co cycloalkyl 
having 0-3 heteroatoms selected from 0, S and N. aryl, CyCn hetaryl having 1-3 
heteroatoms selected from 0, S and N, C7-:4 aralkyl, substituted C mo alkyl, substituted C,- 
C,o alkoxv, substituted Cj-Cu cycloalkyl having 0-3 heteroatoms selected from 0, S and N, 
substituted C3-CU heteraryl having 1-3 heteroatoms selected from O, S, and N. substituted 
C.P aryl and substituted alkaryl, where Rf is . a substituted group it is substituted 
halogen up to per halo, hydroxy, Cmo alkyl, C3-U cycloalkyl having 0-3 heteroatoms selected 
from O, S and N, C3.U hetaryl having 1-3 heteroatoms selected from N, S and 0. Cm. 
alkoxy, Ca-P aryl, C7 -C:4 alkaryl, C7 -C:4 aralkyl, C,., halo substituted alkyl up to per halo 
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alkyi, Cft-Ci: halo substituted aryl up to per halo aryl, C3-C12 halo substituted cycloalkyl 
having 0-3 heteroatoms selected from N, S and O. up to per halo cycloalkyl, halo substituted 
C3-C12 hetaryl up to per halo heteraryl, halo substituted C7-C24 aralkyl up to per halo aralkyl, 
halo substituted C7-C24 alkaryl up to per halo alkaryl, and -C(0)Rg, 
5 or 

, b) R. and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and 0, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and 0 with substituents selected from the group 
consisting of halogen up to per halo, hydroxy, Ci-io alkyl, Cj.u cycloalkyl having 0-3 

10 heteroatoms selected from 0, S and N, C3.12 hetaryl having 1-3 heteroatoms selected from N, 
S and O, Cmq alkoxy, Ce-u aryl, C7 -C24 alkaryl, C? -C24 aralkyl, halo substituted Ci^ alkyl 
up to per halo alkyl, halo substituted C^-Cu aryl up to per halo aryl, halo substituted C^-Qi 
cycloalkyl having 0-3 heteroatoms selected from N, S and 0, up to per halo cycloallcyl, halo 
substituted C3-C12 hetaryl up to per halo heteraryl, halo substituted C7-C24 aralkyl up to per 

15 halo aralkyl, halo substituted C7-C24 alkaryl up to per halo alkaryl, and -C(0)Rg, 



or 

c) one of Ra or Rb is -C(Q)-, a C1-C5 divalent alkylene group or a substituted Ct- 
Cj divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
20 members, 

wherein the substituents of the substituted CpCj divalent alkylene group are selected from 
the group consisting of halogen, hydroxy, Ci.io alkyl, C3.12 cycloalkyl having 0-3, heteroatoms 
selected from 0, S and N, C3.12 hetaryl having 1-3 heteroatoms selected from N, S and 0, C\. 
10 alkoxy, C6.12 aryl, C? -C24 alkaryl, C7 -C24 aralkyl, C1.6 halo substituted alkyl up to per halo 

25 alkyl, C6-C12 halo substituted aryl up to per halo aryl, C3-C12 halo substituted cycloalkyl 
having 0-3 heteroatoms selected from N, S and 0, up to per halo cycloalkyl, halo substituted 
Cj-Cu hetaryl up to per halo heteraryl, halo substituted C7-C24 aralkyl up to per halo aralkyl, 
halo substituted C7-C24 alkaryl up to per halo alkaryl, and -C(0)Rg, 

where Rg is Ci.,o alkyl; -CN, -C02R<i, -OR<i, -SRd, -NO2, -C(0) R<, -NR<iR«, - 

30 NRd C(0)ORe and -NR4 C(0)R., and Rj and are independently selected from the group 



consisting of hydrogen, Cuio, alkyi, Cmo alkoxy, Cmo cycloalkyl having 0-3 heteroatoms 
selected from 0, N and S, Ce-i: aryl, Cr Cu hetaryl with 1-3 heteroatoms selected from 0, N 
and S and C? -C24 aralkyl, C7 -C24 alkaryl, up to per halo substituted Ci-Cio alkyi, up to per 
halo substituted d -Cio cycloalkyl having 0-3 heteroatoms selected from 0, N and S, up to 
5 per halo substituted Ce -Ck aryl, up to per halo substituted Cj -C12 hetaryl having 1-3 
heteroatoms selected from 0, N, and S, halo substituted C7-C24 alkaryl up to per halo alkaryl, 
and up to per halo substituted C7-C24 aralkyl, 

W is independently selected from the group consisting of -CN, -CO2R', -C(0)NR^R', 
10 -C(0)-R\ -NO2, -OR^ -SR\ •MCr', -NR^C(0)OR^ -NR'C(0)R\ CrCio alk-yl, C,-C,o 
alkoxy, C2-C10 alkenyl, C\-C\o alkenoyl, C3-C10 cycloalkyl having 0-3 heteroatoms selected 
from O, S and N, d-C^ aryl, C7-C24 alkaryl, C7 -C24 aralkyl, C3-C12 heteroaryl having 1-3 
heteroatoms selected from 0, N and S, C4-C23 alkheteroaryl having 1-3 heteroatoms selected 
from 0, N and S, substituted Ci-Cjo alkyi, substituted Ci-Cio alkoxy, substituted C2-C10 
15 alkenyl, substituted Ci-Cjo alkenoyl, substituted C3-C10 cycloalkyl having 0-3 heteroatoms 
selected from O, N and S, substituted C6-C12 aiyl, substituted Cj-Cn hetaryl having 1-3 
heteroatoms selected from O, N and S, substituted C7-C24 aralkyl, substituted C7-C24 alkaryl, 
substituted C4-C23 alkheteroaryl having 1-3 heteroatoms selected from 0, N and S, and -Q- 
Ar; 

20 

R' is independently selected from H, Ci-Cio alkyi, Ci-Cio alkoxy, C2-C10 alkenyl, Ci- 
Cio alkenoyl, C3-C10 cycloalkyl having 0-3 heteroatoms. selected froni O,- S and N, C6-C14 
aryl, C3-C13 hetaryl having 1-3 heteroatoms selected from O, N and S, C7-C14 alkaryl, C7 -C24 
aralkyl, C4-C23 alkheteroaryl having 1-3 heteroatoms selected from O, N and S, up to per- 
25 halosubstituted Ci-Cio alkyi, up to per-halosubstituted C3-C10 cycloalkyl having 0-3 
heteroatoms selected from O, N and S, up to per-halosubstituted Cs-Cu aryl, up to per- 
halosubstituted C3-C13 hetaryl having 1-3 heteroatoms selected from O, N and S, up to per- 

halosubstituted C7-C24 aralkyl, up to per-halosubstituted C7-C24 alkaryl, and up to per- 
halosubstituted C4-C23 alkheteroaryl; and 

30 
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each Z is independently selected from the group consisting of -CN, -CO2R', -C(0)R\ 
-C(0)NRV, -NO:, -or", - SR' -NR'R', -NR^C{0)OR\ -NR"C(0)R', C-Cio aJkyl, C-Cio 
alkoxy, C2-C1Q alkenyl, C-Cio alkenoyl, Cj-Co cycloalkyl having 0-3 heteroatoms selected 
from 0, N and S. Ct-Cu aryl, C3-C13 hetaryl having 1-3 heteroatoms selected from 0, N and 
S, C7-C24 alkaryl, Ci -Cn aralkyl, C4-C23 alkheteroaryl having 1-3 heteroatoms selected from 
0, N and S, substimted Ci-Cio alkyl, substituted Ci-Cio alkoxy, substituted C2-C10 alkenyl, 
substituted Ci-Ciu alkenoyl, substituted Cj-Co cycloalkyl having 0-3 heteroatoms selected 
from 0, N and S, substituted C^-Cn aiyl, substituted C7-C24 alkaryl, substituted CtCza 
aralkyl and substituted C4-C23 alkheteroaryl having 1-3 heteroatoms selected from 0, N 
and S; wherein if Z is a substituted group, the one or more substituents are selected from the 
group consisting of -CN, -COiSC, -C0K\ -C(0)NR'r\ -OR', -SR\ -NO2, -NR'R\ 
-NR'C(0)R', and -NR'C(0)0R^ 

3. A compound as in claim 1 wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-, -N(R')-, -(CH2)„,-, -C(0)-, -CH(OH)-, -{CH:)n,0-. - 
(CH:)„S-. -(CH2).N(R')-. -©(CHi).- CHX'-, -CX'2-, -S-CCHjW and -N(R')(CH2)n,-, where 
ni= 1-3, X* is halogen and R'is as defined in claim 1. 

4. A compound as in claim 1 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by-OH. 

■ 5. A compound as in claim 1 wherein the cycHc structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 10 or less. 

6. A compound of claim 1 wherein B of Formula I is a substituted or 
unsubstituted six member aryl moiety or six member hetaryl moiety, said hetaryl moiety 
having 1 to 4 members selected from the group of hetaryl atoms consisting of nitrogen, 
oxygen and sulfrir with the balance of the hetaryl moiety being carbon. 

7. A compound of claim 1 wherein B of Formula I is an unsubstituted phenyl 
group, an unsubstituted pyridyl group, an unsubstituted pyrimidinyl, a phenyl group 
substituted by a substituent selected from the group consisting of halogen and Wn wherein W 
and n are as defined in claim 1, a pyrimidinyl group substituted by a substituent selected from 
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the group constituting of halogen and Wn, whereas W and n are as defined in Claim 1, or a 
substituted pyridyl group substituted by a substituent selected from the group consisting of 
halogen and Wn wherein W and n aie as defined in claim 1 . 

8. A compound of claim 6 wherein B of Formula I is a substituted phenyl group, 
5 a substituted pyrimidinyl group, or substituted pyrridyl group substimted 1 to 3 times by 1 or 

more substituents selected from the group consisting of -CN, halogen, Ci-Cio alkyl, Ci-Cio 
alkoxy, -OH, up to per halo substituted d-Cio alkyl, up to per halo substituted C|-Cio alkoxy 
or phenyl substituted by halogen up to per halo. 

9. A compound of claim 1, wherein L, the six member cyclic structure bound 
10 directly to D, is a substituted or unsubstituted 6 member aryl moiety or a substituted or 

unsubstituted 6 member hetaryl moiety, wherein said hetaryl moiety has 1 to 4 members 
selected from the group of heteroatoms consisting of nitrogen, oxygen and sulfur with the 
balance of said hetaryl moiety being carbon, wherein the one or more substituents are 
selected from the group consisting of halogen and Wn wherein W and n are as defined in 
15 claim 1. 

10. A compound of claim 8, wherein L, the 6 member cyclic structure bound 
directly to D, is a substituted phenyl, unsubstituted phenyl, substituted pyrimidinyl, 
unsubstituted pyrimidinyl, substituted pyridyl or unsubstituted pyridyl group. 

11. A compound of claim 1, wherein said substituted cyclic moiety L' comprises a 
20 5 to 6 membered aryl moiety or hetaryl moiety, wherein said heteraryl moiety comprises 1 to 

4 members selected from the group-of heteroatoms consisting of nitrogen, oxygen and sulfiir. 

12. A compound of claim 1, wherein said substituted cyclic moiety L' is phenyl, 
pyridinyl or pyrimidinyl. 

13. A compound of claim 3, wherein said substituted cyclic moiety L' is phenyl, 
25 pyridinyl or pyrimidinyl. 

14. A compound of claim 6, wherein said substituted cyclic moiety L' is phenyl, 

. pyridinyl or pyrimidinyl. . 

15. A compound of claim 8, wherein said substituted cyclic moiety L' is phenyl, 
pyridinyl or pyrimidinyl. 
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• 16. A compound of claim 9, wherein said substituted cyclic moiety L' is phenyl, 
pyridinyl or pyrimidinyl. 

17. A compound of claim 10, wherein said substituted cycUc moiety L' is phenyl, 
pyridinyl or pyrimidinyl. 

1 8 A compound of claim 14, wherein M is one or more bridging groups selected 
from the group consisting of -0-. -S-, -N(R')-, -(CH:).-, -C(0)-, -CH(OH)-, -(CH:).0., - 
(CH:).S-. .(CH.).N(RV, -OiCK^U- CHXS -CXS-, -S.(CH,V and .N(R^)(CH: V, where 
m= 1-3, X' is halogen and is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and 0 and optionally substituted by 
halogen up to per halo. 

19 A compound of claim 15. wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-. -N(R^)-, -(CH.)™-. -C(0)-, -CH(OH).. -(CH:)„0-. - 
(CH,).S-, -(CH.).N(R^)-. -0(CH.V CHX^, -CXV, -S-(CH,V and -NCR^XCH^W. where 
m= 1-3, X' is halogen and R^ is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and 0 and optionally substituted by 
halogen up to per halo. 

20 A compound of claim 16. wherein M is one or more bridging groups selected 
from the group consisting of -0-. -S-. -N(RV, -(CH.)„-, -C(0)., -CH(OH)., -(CH:).0., - 
(CH,)„S., -(CH:).N(R^)-, .0(CH:W CHX^. -CXV. -S-(CH.V and -N(R^)(CH:).-, where 
m= 1-3, X' is halogen and R^ is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally containing heteroatoms selected from N, S and 0 and optionally substituted by 
halogen up to per halo. 

21. A compound of claim 1 7, wherein M is one or more bridging groups selected 
from the group consisting of -0-, -S-. -N(RV, -(CH.W. -C(0)-, -CH(OH).. -(CH:).0-. - 
(CH,).S., .(CH:)„N(R^)-, -0(CH,)„- CHX«-, -CX^-, -S.(CH,V and -N(R^)(CH3 where 
m= 1-3 X' is halogen and is hydrogen or a carbon based moiety of up to 24 carbon atoms, 
optionally contaimng heteroatoms selected from N, S and 0 and optionally substituted by 
halogen up to per halo. 

22. A compound of claim 1 wherein L' is additionally substituted I to 3 times by 
one or more substituents selected from the group consisting of CrCo alkyl, up to per halo 
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substituted C,-C,o alkyl, -CN. -OH. halogen, C,-C,o alkoxy and up to per halo substituted C,- 
Cio alkoxy. 

13 A compound of claim 13 wherein is additionally substituted 1 to 3 times by 
one or more substituents selected from the group consisting of C,,-C,o alkyl, up to per halo 
substimted CrCo alkyl, -CN, -OH, halogen, C.-Cio alkoxy and up to per halo substituted C,- 
Cio alkoxy. 

94 A compound of claim 18 wherein is additionally substituted 1 to 3 times by 
one or more substituents selected from the group consisting of C,-C.o alkyl-up to per halo ■ 
substituted CrCo alkyl, -CN, -OH, halogen, C,-C.o alkoxy and up to per halo substituted C>- 
Cio alkoxy. 

75 A compound of claim 19 wherein L' is additiorially substituted 1 to 3 times by . 
one or more substituents selected from the group consisting of C-C.o alkyl, up to per halo 
substituted CrCo alkyl, -CN, -OH, halogen, C-C^o alkoxy and up to per halo subs^tuted C,- 
Cio alkoxy. 

16 A compound of claim 20 wherein L' is additionally substituted 1 to 3 times by 
one or more substituents selected from the group consisting of C-Co alkyl, up to per halo 
substituted CrCo alkyl, -CN. -OH, halogen, C-Co alkoxy and up to per halo substituted C,- 
Cio alkoxy. 

77 A compound of claim 21 wherein L' is additionally substituted 1 to 3 times by 
one or more substituents selected from the group consisting of CrC.o alkyl, up to per halo 
substituted C-Co alkyl, -CN, -OH, halogen, C.-Co alkoxy and up to per halo substituted C- 
Cio alkoxy. ■ ' . 

28. A compound of claim 1 wherein is substituted by -C(0)Rx • 

29. A compound of claim 1 wherein is substituted by -SOiRx • 

30. A compound of claim 1 wherein L' is substituted only by -C(0)Rx ■ 

31. A compound of claim 1 wherein is substituted only by -SOzR. . 

32. A compound of claim 1 wherein L> is substituted by -C(0)R. or -SO:R. 
wherein R, is NRoRb- 



33. A compound of clai. 13 wherein LMssubstiMed by or -SO:R. 

wherein Rx is NRaRb. and R, and Rb are 
a) independently hydrogen, 

. ba^ca n,oi«y of up .0 30 =art,on a.on-s optionally co« 

, , . from N S and 0 and optionally substituted by lulogen, hydroxy and 
r:r— o;!;:.ca.onato.,..oboptio*oonta.b.^^^^^^ 

seized from N, S and O and axe optionally substimtcd by halog^., or 

.OSi(K„=wl,er=.,isbydro,enoracarbonbaaedn,oie.yofupto.4carcn 

asel«ted..K,S.dO^ 
.alose. Itydro. and carbon b^d subattnten. of . ^-J^^^^^^^^^,^ 
optionally contain hetcroatoms selected ftom N, S and O and are opo 

'""'"i," R and R. together fomt a 5-7 member heterocyclic structure of 1-3 
.Tfrom N and 0, or a substituted 5-7 member heterocyclic stmcture of 
Kcteroatoms „ ^^^^^^ ..droxy or carbon based 

SandOandareoptionallysubaimtedbyhalogen-,or 

0, one of R. or R. is -C(0)-, a C-C, divalent allcylene group or a su^ttmt^ C,- 

° :r.or;::— of..oge.bydroxy,and - 

,0 24 carbon atoms, which optionally contain hete^atoms setectedftomK S and O 

optionally substituted by halogen. 

,4 A compound of claim 18 Wherein L- is substimted by -C(0)R. or -SO.R., 

. t ■ in R and R. are independently hydrogen or a carbon based mo.ety 
25 wherein Rx is KRaRb and Ra ana i- S and O and 

atoms, which optionally contain h=t«oa.oms selected from N, S and 0 

substituted by halogen. 
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35. A compound of claim 19 wherein L' is substituted by -C(0)R„ wherein R. is 
NR,Rb and Ra and R*, are independently hydrogen or a carbon based moiety of up to 30 
carbon atoms optionally containing heteroatoms selected from N, S' and 0 and optionally 
substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, 

5 which optionally contain heteroatoms selected from N, S and 0 and are optionally 
substituted by halogen. 

36. A compound of claim 20 wherein is substituted by -C(b)Rx or -SOzR.,, 
wherein Rx is NRaRb and R. and Ri, are independently hydrogen or a carbon based moiety 
of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and 0 and 

1 0 optionally substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon 
atoms, which optionally contain heteroatoms selected from N, S and 0 and ar£ optionally 
substituted by halogen. 

37. A compound of claim 21 wherein L' is substituted by -C(0)Rx or ■SO2RX, 
wherein Rx is NRjRb and R. and Rb are independently hydrogen or a carbon based moiety 

15 of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and 0 and 
optionally substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon 
atoms, which optionally contain heteroatoms selected from N, S and O and are optionally 
substituted by halogen. 

20 38. A compound of Formula I: 

A-D-B ■ (I) 
or a pharmaceutically acceptable salt thereof, wherein 
Dis -NH-C(0)-KH-, 

A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-L' )q , 
25 where L is a 6 membered aryl moiety or a 6 membered hetaryl moiety bound directly to D, 
L' comprises a substituted cyclic moiety having at least 5 members, M is a bridging group 
having at least one atom, q is an integer of from 1-3; and each cyclic structure of L and L' 
contains 0-4 members of the group consisting of nitrogen, oxygen and sulfur, and 
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B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to 
30 carbon atoms with at least one 6-member cyclic structure bound directly to D containing 
0-4 members of the group consisting of nitrogen, oxygen and sulfur, 

wherein L' is substituted by at least one substituent selected from the group consisting 
of -SO2RX. -C(0)R« and -C(KRy) Kz, 

Ry is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
containing heteroatoms selected from N, S and 0 and optionally halosubstituted, up to per 
halo, 

R2 is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and 0 and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and 0 and are optionally substituted by halogen; 

Rx is Rz or NRaRb where R, and Rb are 

a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and 
carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and O and are optionally substituted by halogen, or 

-0Si(Rf)3 where Rf is hydrogen or a carbon based tnoiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and O and optionally substituted 
by halogen, hydroxy and carbon based substitiients of up to 24 carbon • atoms, which 
optionally contain heteroatoms selected from N, S and O and are optionally substituted by 
halogen; or 

b) Ra and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of 
1-3 heteroatoms selected from N, S and 0 substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, 
S and 0 and are optionally substituted by halogen; or 

c) one of R, or Rb is -C{0)-, a C1-C5 divalent alkylene group or a substituted d- 
Cj divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 
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members wherein the substituents of the substituted C-Cs divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substuuents ot up 
to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and 0 and are 
optionally substituted by halogen; 

where B is substituted, L is substituted or L' is additionally substituted, the 
substituents are selected from the group consisting of halogen, up to per-halo, and Wn, where 
n is 0-3; 

wherein each W is independently selected from the group consisting of-CN, -C0:R'. 
-C(0)NR^R\ -C(0)-R\ -NO:, -0R\ -SR\ -NRV. -NR^C(0)0R\ ■NR'C(0)R\ -Q-Ar, and 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
from N S and 0 and optionally substituted by one or more substituents independently, 
selected from the group consisting of -CN. -C0:R\ -C(0)R\ -C(0)NR^R'. -0R\ -SR\ - 
NR'R', -NO:, -NR'C(0)R', -NR'C(0)0R' and halogen up to per-halo; with each R 
independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
comaining heteroatoms selected from N, S and 0 and optionally substituted by halogen,. 

wherein Q is -0-, -S-, -N(R^)-, -(CH:W, -C(0)-. -CH(OH)-, -(CH2)n,0-, -{CH:)„S-, 
-(CH,).N(R^)-. -0(CH:V CHXS -CXV, -S-(CH:)„- and .N(R^)(CH,W. where m= 1-3. 
and X* is halogen; 

Ar is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
up to per-halo, and optionally substituted by Z„,. wherein nl is 0 to 3 and each^Z is 
independently selected from the group consisting of-CN. -C0:R\ -C(0)R', -C(0)NR:R . - 
NO2 -0R\ - SR' -NR^R\ -NR'C.(0)0R\ -NR'C(0)R^ and a carbon based moiety of up to 
24 clrbon Items, optionally containing heteroatoms selected from N, S and 0 and optionally 
substituted by one or more substituents are selected from the group consisting of -CN, - 
GOzR', -C0R\ -C(0)NR^R\ -OR^ -SR\ -no,, -NTlV, -NR^C(0)R\ and -NR^C(0)0R . 
with R^ as defined above; and 

wherein M is one or more bridging groups selected from the group consisting of -0-, -S-, - 
N(R')-, -(CH:).-, -C(0)., -CH(OH)-. -(CH2)„0-, ^{CK^)„S-, -(CH:).N(R^)-, -0(CH:).- 
) CHX'-', -CXS-, -S-{CH:)n,- and -N(R')(CH,).-. where m= 1-3, X' is halogen. 
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39. A compound of Formula I; 

A-D-B (I) 
5 or a pharmaceutically acceptable salt thereof, wherein 
D is -NH-C(0)-NH-, 

A is a substimted moiety of up to 40 carbon atoms of the fonnula: -L-(M-L' 
where L is a substituted or unsubstimted phenyl or peritoneal moiety bound directly to D, L' 
comprises a substituted phenyl, peritoneal or pyrimidinyl moiety, M is a bridging group 
10 having at least one atom, q is an integer of from 1-3; and 

B is a substituted or unsubstituted phenyl or pyridine group bound directly to D, 
wherein L' is substimted by at least one substituent selected from the group consisting 
of -SO2RX, -C(0)Rx and -CCNRy) R„ 

Ry is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally 
15 containing heteroaloms selected from N, S and 0 and optionally halosubstituted, up to per 
halo, and ; 

Rz is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally 
containing heteroatoms selected from N, S and 0 and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
20 heteroatoms selected from N, S and 0 arid are optionally substituted by halogen; 
Rx is Rz or NRaRb where R, and Rb are 
a) independently hydrogen, 

a carbon based moiety of up to 30 carbon atoms optionally containing 
heteroatoms selected from N, S and 0 and optionally substituted by halogen, hydroxy and 
25 carbon based substiments of up to 24 carbon atoms, which optionally contain heteroatoms 
selected from N, S and 0 and are optionally substituted by halogen, or 

-0Si(Rc)3 where R,- is hydrogen or a carbon based moiety of up to 24 carbon 
atoms optionally containing heteroatoms selected from N, S and 0 and optionally substituted 
by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which 
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optionally contain heteroatonis selected from N, S and O and are optionally substituted by 
halogen; or 

b) Ra and Rb together form a 5-7 member heterocyclic structure of 1-3 
heteroatoms selected from N, S and 0, or a substituted 5-7 member heterocyclic strucmre of 

5 1-3 heteroatoms selected from N, S and 0 substituted by halogen, hydroxy or carbon based 
substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, 
S and 0 and are optionally substituted by halogen; or 

c) one of Ra or Rb is -C(0)-, a C1-C5 divalent alkylene group or a substimted Ci- 
Cj divalent alkylene group bound to the moiety L to form a cyclic structure with at least 5 

10 members, wherein the substituents of the substituted Ci-Cj divalent alkylene group are 
selected from the group consisting of halogen, hydroxy, and carbon based substituents of up 
to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and 0 and are 
optionally substituted by halogen; 

where B is substimted, L is substimted or L' is additionally substituted, the 
15 substituents are selected from the group consisting of halogen, up to per-halo, and Wn, where 
nis 0-3; 

wherein each W is independently selected from the group consisting of -CN, -COjR', 
-C(0)NRV, -C(0)-R^ -NO2, -0R\ -SR\ -NR^R', -NR^C(0)0R\ -NR^C(0)R^ -Q-Ar, and ■ 
carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected 
20 from N, S and 0 and optionally substituted by one or more substituents independently 
selected from the group consisting of -CN, -COzR', -C(0)R', -C(0)NR'r\ -0R\ -SR', - 
NR'R^ -NOi. -NR^C(0)R^ -NR^C(0)OR^ and halogen up to per-halo; with each R' 
. independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally 
containing heteroatonis selected from N, S and O and optionally substimted by halogen, 

25 wherein Q is -0-, -S-, -N(R^)-, -(CH2)m-, -C(0)-, -CH(OH)-, -(CH2)mO-, -(CH2)„S-, 

-(CH2),„N(R')., -OCCHzW CHX'-, -CX*:-, -S-(CH2)m- and -N(R^)(CH2)m-. where m= 1-3, 
and X' is halogen; 

Ax is a 5- or 6-member aromatic structure containing 0-2 members selected from the 
group consisting of nitrogen, oxygen and sulfur, which is optionally substituted by halogen, 
30 up to per-halo, and optionally substimted by Zni, wherein nl is 0 to 3 and each Z is 
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independently selected from the group consisting of -CN, -C02R^ -C(0)R' , -C(0)NR''r', - 
NO2, -OR', - SR" -NR'r', -NR'C(0)0R', -NR'C(0)R', and a carbon based moiety of up to 
24 carbon atoms, optionally containing heteroatoms selected from N, S and 0 and optionally 
substituted by one or more substituents selected from the group consisting of -CN. -C0;R". - 
5 COR^ -C(0)NRV, -0R^ -SR\ -NO2, -mJR\ -NR^C(0)R^ and -NR'C(0)dR' ; and 

wherein M is one or more bridging groups selected from the group consisting of -0-,,-S-, - 
N(R')-, -{CH2V, -C(0)-, -CH(OH)-, -(CH2)„0-, -(CH^mS-, .(CH2)mN(R')-, -0(CH:)n,- 
CHX'-, -CXS-, -S-(CH2)„,- and -N(R')(CH2)„., where m= 1-3, X* is halogen. 

40. A compound as in claim 38 wherein the cyclic structures of B and L bound 
10 directly to D are not substituted in the ortho position by-OH. 

41. A compound as in claim 38 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 10 or less. 

42. A compound as in claim 39 wherein the cyclic structures of B and L bound 
15 directly to D are not substituted in the ortho position by-OH. 

43. A compound as in claim 39 wherein the cyclic structures of B and L bound 
directly to D are not substituted in the ortho position by a moiety having an ionizable 
hydrogen and a pKa of 10 or less. 

44. A compound as in claim 38 wherein substituents for B and L and additional 
20 substituents for L', are selected from the group consisting of Ci-do alkyl up to per halo 

substituted Ci-do alkyl, CN, OH, halogen, CpCio alkoxy and up to per halo substituted Ci- 
Cio alkoxy. 

45. A compound as in claim 39 wherein substituents for B and L and additional 
substituents for L', are selected from the group consisting of Ci-Cio alkyl up to per halo 

25 substituted Ci-Cio alkyl, CN, OH, halogen, Ci-Cio alkoxy and up to per halo substituted Ci- 
C 10 alkoxy. 

46. A compound of claim 38 wherein L' is substituted by C(0)Rx or SO2RV 

47. A compound of claim 39 wherein L' is substituted by C(0)Rx or SO^Rs. 

48. A compound of claim 46 wherein R, is NRaRb and Ra and K„ are 
30 independently hydrogen and a carbon based moiety of up to 30" carbon. atoms optionally 
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containing heteroatoms selected from N, S and 0 and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and 0 and are optionally substituted by halogen.. 

49. A compound of claim 47 wherein Rx is NR,Rb and and Rt, are 
5 independently hydrogen and a carbon based moiety of up to 30 carbon atoms optionally 

containing heteroatoms selected from N, S and 0 and optionally substituted by halogen, 
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain 
heteroatoms selected from N, S and 0 and are optionally substituted by halogen. 

50. A compound of claim 1 which is a pharmaceutically acceptable salt of a 
10 compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids Selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthaIene sulfonic acid, acetic acid, 

15 trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and morganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 

20 substituted ammonium cations and aromatic substituted ammonium cations. 

51. A compound of claim 2 which is a pharmaceutically acceptable salt- of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
25 methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, sahcylic acid, phenylacetic acid, and mandelic acid; 
and 
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b) acid salts of organic and inorganic bases containing cations selected from the 
sroup consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substituted ammonium cations and aromatic substituted ammonium cations. 

52. A compound of claim 33 which is a pharmaceutically acceptable salt of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzcnesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fiimaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandehc acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substimted ammonium cations and aromatic substituted ammonium cations. 

53. A compound of claim 38 which is a pharmaceutically acceptable salt of a 
compound of formula I selected from the group consisting of 

a) basic salts of organic acids and inorganic, acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), l-napthalene sulfonic acid, 2-napthaiene sulfonic acid, acetic acid, 
trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fumaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 
substituted ammonium cations and aromatic substituted ammonium cations. 

54. A compound of claim 39 which is a pharmaceutically acceptable salt of a compound 
of formula I selected from the group consisting of 
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a) basic salts of organic acids and inorganic acids selected from the group 
consisting of hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
methanesulphonic acid, trifluorosulphonic acid, benzenesulfonic acid, p-toluene sulphonic 
acid (tosylate salt), 1-napthalene sulfonic acid, 2-napthalene sulfonic acid, acetic acid, 

5 trifluoroacetic acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, 
fiimaric acid, maleic acid, benzoic acid, salicylic acid, phenylacetic acid, and mandelic acid; 
and 

b) acid salts of organic and inorganic bases containing cations selected from the 
group consisting of alkaline cations, alkaline earth cations, the ammonium cation, aliphatic 

10 substituted ammonium cations and aromatic substituted ammonium cations. 

55. A pharmaceutical composition comprising a compound of claim 1 or a 
pharmaceutically acceptable salt of a compound of formula I , and a physiologically 
acceptable carrier. 

56. A pharmaceutical composition comprising a compound of claim 2 consistent 
15 with fgrmula I or a pharmaceutically acceptable salt thereof, and a physiologically 

acceptable carrier. 

57. A pharmaceutical composition comprising a compound of claim 33 consistent 
with formula I or a pharmaceutically acceptable salt thereof, and a physiologically 
acceptable carrier. 

20 58. A pharmaceutical composition comprising a compound ofclaim 38 consistent 

with formula I or a pharmaceutically acceptable salt thereof, and a physiologically 
acceptable carrier. 

59. A pharmaceutical composition comprising a compound ofclaim 39 consistent 
with formula I or a pharmaceutically acceptable salt thereof and a physiologically 

25 acceptable carrier. 

60. A compound selected from the group consisting of 
3-tcrt butyl phenyl ureas of Table 1 above; 

5-tert butyl-2-methoxyphenyl ureas of Table 2 above; 
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5-{trif]uoromethyl)-2 phenyl ureas of Table 3 above; 
3-(trifluoromethyl) -4 chiorophenyl ureas of Table 4 above; 
3-(trifIuoromethyl)-4-bromophenyl ureas of Table 5 above; 
5-(trifluoromethyl)-4-chloro-2 methoxyphenyl ureas of Table 6 above; and 
ureas 101-103 in Table 7 above. 

61. A compound selected from the group consisting of 
the 3-tert butyl phenyl ureas: 

/>/-(3-f erf -butylphenyO-A^ '-(4-(3-(A^-niethylcarbamoyl)phenoxy)phenyl urea and 
A^-(3-fm-butylphenyl)-Ar '-(4-(4-acetylphenoxy)phenyl urea; 

the 5-ferr-butyl-2-methoxyphenyl ureas: 

iV-(5-rerf-butyl-2-methoxyphenyl)-//'-(4-(l,3-dioxoisoindolin-5-yloxy)phenyl)urca, 
Ar-(5-iert-butyl-2-methoxyphenyl)-7/'-(4-(l-oxoisoindolin-5-yloxy)phenyl)urea, 
A^-(5-/ert-butyl-2-methoxyphenyl)-A^'-(4-(4-methoxy-3-(Ar- 
methylcarbamoyl)phenoxy)phenyl) urea and 

^-(5-fert-butyl-2-methoxyphenyl)-iV'-(4-(3-(//-methylcarbamoyI)phenoxy)phenyl)urea; 
the 2-methoxy-5-trifluoromethyl)phenyl ureas: 

7/-(2-methoxy-5-(trifluoromethyl)phenyl)-;V-(3-(2-carbamoyl-4-pyridyloxy)phenyl)urea, 
A'-(2.raethoxy-5-(trifluoromethyl)phenyI)-A^'-(3-(2-(^'-methylcarbamoyl)-4- 
pyridyloxy)phenyl) urea, 

^-(2-methoxy-5-(trifluoromethyl)phenyl)-//'-(4-(2-carbamoyl-4-pyridyloxy)phenyl) urea, 
/^-(2-methoxy-5-(trifluoromethyl)phenyl)-?/'-(4-(2-{7»/.methylcarbainoyi)-4- 
pyridyloxy)phenyl) urea, 

A'-(2-methoxy-5-{trifluoromethyI)phenyl)-//'-(4-(2-(A^-methylcarbainoyl)-4- 

pyridylthio)phenyl) urea, 

N-(2-mcthoxy-5-(trifluoromethyl)phenyl)-//'-(2-chloro-4.(2-{A^-methylcarbamoyl)(4- 

pyridyloxy))phenyl) urea and 
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Af-(2-methoxY-5-(trifluoromethyl)phenyI)-N'-(3-chloro-4-(2-(A^-methylcarbamoyl)(4- 
pyridyloxy))phenyl) urea; 

the 4-chloro-3-(trifluoroinethyl)phenyl ureas: 

//-(4-chloro-3-(trifluoromethyl)phenyl)-^'-(3-(2-carbamoyl-4-pyridyloxy)phenyl)urea, 
N--(4-chIoro-3-(trifluoromethyI)phenyl)-A^'-{3-(2-(//-methylcarbaraoyl)-4-pyridyloxy)phenyl) 

urea, 

/^-{4-chloro-3-{trifluoromethyl)phenyl)-A^'-(4-(2-carbainoyl-4-pyridyloxy)phenyl) urea and 
A'-{4-chloro-3-{trifluoromethyl)phenyl)-A^'-(4-(2-(N'-methylcarbamoyl)-4-pyridyloxy)phenyl) 

urea. 

the 4-romo-3-(trifluoromethyl)phenyl ureas: 

A/'-(4-bromo-3-(trifluoromethyl)phenyl)-ArX3-(2-{A^-methylcarbamoyl)-4-pyridyloxy)phenyl) 
urea, 

N-(4-bromo-3-{trifluoromethyl)phenyl)-^'-(4-(2-(//-raethylcarbamoyl)-4-pyridyloxy)phenyl) 
urea, 

//-(4-broinoOKtrifluoromethyl)pheiiyl)-^'-(3-(2-(7*/-methylcarbamoyl)-4-pyridylthio)phenyl) 
urea, 

;^-(4-bromo-3-(trifluoromethyl)phenyI)-;V'-(2-chloro-4-(2-(W'-methy.lcarbamoyl)(4- 
pyridyloxy))phenyl) urea and 

iV-(4-bromo-3-(trifluoromethyl)phenyl)-iV'-(3-chIoro-4-(2-(JV-methylcarbamoyl)(4- 
pyridyloxy))phenyl) urea; and 

the 2-methoxy-4-chloro-5-(trifluoromethyl)phenyr ureas: 

N-(2-methoxy-4-chloro-5-(trifluoromethyl)phenyl)-^'-(3-(2-(/*/-methylcarbaraoyl)-4- 
pyridyloxy)phenyl) urea, 

//-(2-methoxy-4-chloro-5-(trifluororaethyl)phenyl)-A^'-(4-(2-(iV-methylcarbamoyl)-4- 
pyridyloxy)phenyl) urea, 

A^-(2-methoxy-4-chloro-5-(trifluoromethyl)phenyl)-iV'-(2-chloro-4-(2-{A^- 
methylcarbamoyl)(4-pyridyloxy))phenyl) urea and 
Af-(2-methoxy-4-chloro-5-(trifluoromethyl)phcnyl)-N'-(3-chloro-4-(2-{iV- 
methylcarbanioyl)(4-pyridyloxy))phenyl) urea. 
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62. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 1 . 

63. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
5 comprising administering a compound of Formula I of claim 33. 

64. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 38. 

65 . A method for the treatment of a cancerous cell growth mediated by raf kinase, 
comprising administering a compound of Formula I of claim 39. 

10 66. A method for the treatment of a cancerous cell growth mediated by raf kinase, 

comprising administrating a compound selected from the groijp consisting of 

3-tert butyl phenyl ureas of Table 1 above; 

. 5-tert butyl-2-methoxyphenyl ureas of Table 2 above; 

5-(trifluoromethyl)-2 phenyl ureas of Table 3 above; 

1 5 3-(trifluoromethyl) -4 chlorophenyl ureas of Table 4 above; 

3-(triflubromethyl)-4-bromophenyl ureas of Table 5 above; 

5-(trifluoromethyl)-4-'chloro-2 methoxyphenyl ureas of Table 6 above; and 

ureas 101-103 in Table 7 above. 

67. A method for the treatment of a cancerous cell growth mediated by raf kinase, 
20 comprising administrating a compound selected from the group consisting of 
the 3-tert butyl phenyl ureas: 

i\A(3-fert-butylphenyl)-iV '-(4-(3-(//-methylcarbamoyl)phenoxy)phenyl urea and 
A/'-(3-?err-butylphenyl)-iV'-(4-(4-acetylphenoxy)phenylurea; 

25 the 5-rerr-butyl-2-methoxyphenyl ureas: 

A^-{5-fert-butyl-2-methoxyphenyl)-A'"-{4-(l,3-dioxoisoindolin-5-yloxy)phenyl)urea, 
A'-(5-fe/-f-butyi-2-methoxypheny!)-/^'-(4-(l-oxoisoindolin-5-yloxy)phenyl)urea, 
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N-(5-ferf-butyl-2-methoxyphenyl)-A^ '-(4-(4-methoxy-3-(//- 
methylcarbamoyl)phenoxy)phenyl) urea and 

/\^.(5.^er^butyl-2-melhoxyphenyl)-^^■-(4-(3-(7^-methylca^bamoyl)phenoxy)phenyl)urea; 

5 the 2-methoxy-5-trifluoromethyl)phenyl ureas; 

A^-(2-inethoxy-5-(trifluoromethyl)phenyl)-^ '-(3-(2-carbainoyl-4-pyridyloxy)phenyl) urea. 
A^.(2-methoxy-5-{trifluoromethyl)phenyl)-//'-(3-(2-(^-methylcarbamoyl)-4- 

pyridyloxy)phenyl) urea, 

iV-(2-methoxy-5-(trifluoroTnethyl)phenyl).A^'-(4-(2-carbainoyl-4-pyridyloxy)phenyl)urea, 
10 7/-(2-methoxy-5-(trifluoromethyl)phenyl)-^'-(4-{2-(iV-methylcarbamoyl)-4- 
pyridyloxy)phenyl) urea, 

A/-.(2-methoxy-5-(trifluoromethyl)phenyl)-;V-(4-(2-(//-methylcarbamoyl)-4- 
pyridylthio)phenyl) urea, 

//K2-methoxy-5-(trifluorornethyl)phenyl)-//'-(2-chloro-4-(2-(JV-methyIcarbamoyl)(4- 

pyridyloxy))phenyl) urea and 
7V-{2-methoxy-5-(trifluoromethyl)phenyl)-A^'-(3-chloro-4-(2-(iV-methylcarbamoyl)(4- ■ 

pyridyloxy))phenyl) urea; 
the 4-chloro-3-(trifluoromethyl)phenyl ureas: 

;^-(4-chloro-3-(trifluoromethyl)phenyl)-?^'-(3-(2-carbamoyl-4-pyridyloxy)phenyl)urea, 
^-(4-chloro-3-(trifluoromethyl)phenyl)-iV'-(3-(2-(^'-methylcarbamoyl)-4-pyridyloxy)phenyl) 

urea, 

/^.(4-chloro-3-(trifluoromethyl)phenyl)-iV-(4-(2-carbamoyl-4-pyridyloxy)phenyl)urea and 
.V-(4-chloro-3-{trifluoromethyl)phenyl)-^'-(4.(2-(//-methylcarbamoyl)-4-pyridyloxy)phenyl) 

urea; 

the 4-romo-3-(trifluoromethyl)phenyl ureas: 

A^-(4-brorno-3-(trifluoromethyl)phenyl)-//'-(3-{2-(yV-methylcarbamoyl)-4-pyridyloxy)phenyl) 
30 urea, 

;V-(4-bromo-3-(trifluoromethyt)phenyl)-^H4-(2-(//-methylcarbarnoyl)-4-pyridyloxy)phenyl) 
urea, 
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A''-(4-bromo- 3 -(trifluor omethyl)phenyl)-jV '-( 3 -{2 -{A^-methy Icarb amoyl)-4-pyri dy lthio)phenyl ) 
urea, 

■A'-(4-bromo-3-(tri£luoromethyl)phenyl)-//'-(2-chloro-4-(2-(A/-inethylcarbanioyl)(4- 
pyridyloxy))phenyl) urea and 

A^-(4-bromo- 3-(tri fluoromethyl)pheny 1)-/^ '-(3 -chloro-4-(2-(A''-methy Icarb amoy 1)( 4- 
pyridyloxy))phenyl) urea; and 

the 2-inethoxy-4-chloro-5-(trifluoromethyl)phenyl ureas: 

iV-{2-methoxy-4-chloro-5-(trifluoromethyI)phenyl)-^'-{3-(2-(A''-methylcarbamoyl)-4- 
pyridyloxy)phenyl) urea, 

A'-(2-methoxy-4-chloro-5-(trifluoromethyl)phenyl)-A'"-(4-(2-(jV-methylcarbamoyl)-4- 
pyridyloxy)phenyl) urea, 

//-(2-methoxy-4-chloro-5-(trifluoromethyl)phenyl)-A'"-(2-chloro-4-(2-(A^- 
methylcarbamoyl)(4-pyridyloxy))phenyl) urea and 
A'-(2-methoxy-4-chIoro-5-(trifluoromethyl)phenyl)-A^'-(3-chloro-4-(2-(N- 
methylcarbamoyl)(4-pyridyIoxy))phenyl) urea. 
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Abstract of the Disclosure 

This invention relates to the use of a group of aryl ureas in treating raf mediated 
diseases, and pharmaceutical compositions for use in such therapy. 
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